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( i )
PREFACE.
The C l i n i c a l  S tu d y  p re s e n te d  i n  t h i s  T h e s is  i s  th e  
r e s u l t  o f  o b s e rv a t io n s  e x te n d in g  o v e r  a p e r io d  o f  s ix  
m o n th s , and  o f  a much m ore  p ro lo n g e d  a n a ly s is  o f  r e c o rd s .  
The o p p o r t u n i t ie s  w e re  e x c e p t io n a l ,  as th e  H o s p i ta l  t o  
w h ic h  I  was a t ta c h e d  was e a r ly  p e c o g n is e d  as a s p e c ia l  
•G a s -C e n t r e » .  The c o n d i t io n s  o f  s tu d y ,  on th e  o th e r  
h a n d , w e re  p a r t i c u l a r l y  u n fa v o u r a b le  f o r  s y s te m a t ic  
re s e a rc h .
The in v e s t ig a t io n s  on  w h ic h  t h i s  s tu d y  i s  fo u n d e d  
p ro c e e d e d  on th r e e  l i n e s :  s t a t i s t i c a l ,  p a t h o lo g ic a l ,
a nd  c l i n i c a l .
F o r  th e  p u rp o s e s  o f  th e  f i r s t  in v e s t ig a t io n  I
p e r s o n a l ly  exam ined  m ore th a n  f i f t e e n  h u n d re d  ca ses  o f  
Gas P o is o n in g ,  and  a n a ly s e d  th e  re c o rd s  o f  f u l l y  tw o  
th o u s a n d . From t h i s  p r e l im in a r y  a n a ly s is  I  s e le c te d  
f o r  f u r t h e r  s tu d y  th e  f i f t e e n  h u n d re d  cases i n  w h ic h  th e  
c a u s a l a g e n t was p ro v e d  to  be  M u s ta rd  Gas ( D ic h lo r e t h y l  — 
s u lp h id e .  )
The m ic ro s c o p ic  p a th o lo g y  o f  f a t a l  cases i n  t h i s  
s e r ie s  was s tu d ie d  by D r,W .W ,In g ra m , th e  P a th o lo g is t  to  
th e  H o s p i t a l ;  a n d , i n  a d d i t i o n ,  v a lu a b le  a s s is ta n c e  in  
t h e  i n t e r p r e t a t i o n  o f  M o rb id  changes was k in d l y  g iv e n  by  
D r . /
(11)
D r.S haw  D urm , to  whom many o f  th e  s e c t io n s  w e re  sub­
m i t t e d .  P a th o lo g ic a l  h i s t o lo g y ,  h o w e v e r, i s  n o t 
w i t h i n  th e  scope o f  t h i s  s tu d y .  R e fe re n c e  i s  made 
t o  th e  f in d in g s  o f  th e s e  o b s e rv e r s ,  and  a ls o  t o  th e  
w o rk  o f  W a r th in  and W e l le r ,  o n ly  f o r  th e  n e c e s s a ry  
e lu c id a t io n  o f  c l i n i c a l  p ro b le m s , I  ha ve  c o n f in e d  
m y s e lf ,  as f a r  as p o s s ib le ,  t o  th e  r e s u l t s  o f  my own 
o b s e r v a t io n s ;  th e  re c o rd s  o f  g ro s s  p a t h o lo g ic a l  
changes a re  d e r iv e d  e n t i r e l y  fro m  ngr own n o te s  ta k e n  
a t  a u to p s y . I n  su p p le m e n t to  th e  somewhat m eagre  
re c o rd s  o f  c l i n i c a l  p a th o lo g y  w h ic h  i t  was p o s s ib le  
f o r  me to  ta k e  u n d e r  th e  s t r e s s  o f  w a r  c o n d i t io n s ,  I  
h a v e  to  a ckn o w le d g e  my in d e b te d n e s s  to  th e  w o rk  o f  D r . 
M a tth e w  J .S t e w a r t ,  D r ,  G .R .H e rr im a n , and D r ,  B .B , 
K ru m b h a a ri
The m a in  body o f  th e s e  o b s e r v a t io n s ,  h o w e v e r, was 
c o n d u c te d  a t  th e  b e d s id e .  D u r in g  th e  w h o le  p e r io d  
u n d e r  c o n s id e r a t io n  I  was i n  p e rs o n a l ch a rg e  o f  w a rd s  
w h ic h  r e c e iv e d  a l l  s e v e re  cases o f  M u s ta rd  Gas P o is o n -  
: i n g ,  and  th e  case re c o rd s  and  a n a ly s e s  a re  th e  r e s u l t  
o f  m y, own w o ik .  The I n s p i r a t i o n ,  th e  g u id a n c e ,  and  th e  
v i t a l  fo r c e  n e c e s s a ry  to  c a r r y  on t h i s  w o rk  w e re  la r g e ly  
p ro v id e d  by D r .  C .M .W ils o n , th e  O f f i c e r  i n  ch a rg e  o f  th e  
M e d ic a l D iv i s io n .  H is  w id e  e x p e r ie n c e  and c l i n i c a l  
ab i l  i t y  /
(iii)
a b i l i t y  w e re  o f  in e s t im a b le  v a lu e  to  me a t  a l l  t im e s ;  
and  h is  f a c u l t y  f o r  l o g i c a l  re a s o n in g  and  d e d u c t io n  
sa ve d  me fro m  many a f a ls e  s te p .
I n  J a n u a ry  19 2 0 , D r .  W ils o n  and I  p u b l is h e d  some 
o f  o u r  e a r l i e r  r e s u l t s  in  th e  Q u a r te r ly  J o u rn a l o f  
M e d ic in e .  T h is  p a p e r ,  h o w e v e r, d e a l t  c h ie f l y  w i t h  th e  
M i l i t a r y  a s p e c t o f  th e  s u b je c t ,  and  was in te n d e d  to  be 
o f  a s s is ta n c e  in  th e  assessm en t o f  p e n s io n s .  A t th e  
t im e  o f  p u b l i c a t io n  much o f  my l a t e r  m a t e r ia l  h a d  n o t  
been  a r ra n g e d  o r  s tu d ie d ,  so t h a t  th e  a r t i c l e  in  q u e s t io n  
b e a rs  l i t t l e  re se m b la n ce  t o  th e  p re s e n t  a c c o u n t ,  e i t h e r  
in  fo rm , o r  in  i n t e r p r e t a t io n  o f  r e s u l t s .
A g r e a t  d e a l o f  e x p e r im e n ta l and  c h e m ic a l re s e a rc h  
h as  been a c c o m p lis h e d  on th e  s u b je c t  o f  M u s ta rd  Gas.
I n  t h i s  a c c o u n t h a r d ly  any re fe re n c e  ha s  been made to  th e s e  
tw o  b ra n c h e s  o f  s tu d y , as th e y  have  n o t  an im m e d ia te  b e a r in g  
on my s u b je c t .  I  have  e n d e a vo u re d  to  t r a n s g re s s  as l i t t l e  
as p o s s ib le  in t o  c r i t i c i s m  o f  w o rk  a lre a d y  c o m p le te ; my 
o b je c t  has been c o n s t r u c t iv e  r a t h e r  th a n  c r i t i c a l  -  t o  
e s ta b l is h  a c lo s e r  c o n n e c t io n  be tw een  th e  la b o r a to r y  and  
th e  c l i n i c a l  w o rk .
T lie  d is c u s s io n  o f  F u n c t io n a l  phenomena i s  th e  ou tcom e 
o f  much g e n e ra l re a d in g  and  th o u g h t on a s u b je c t  w h ic h  has 
been to  me o f  in t im a t e  p e rs o n a l i n t e r e s t ;  b u t  I  owe a 
s p e c ia l  deb t to  th e  w r i t i n g s  o f  Me Doug a l l  a n d jR iv e rs , I  
h a v e /
(iv)
h a v e  d e a l t ,  p e rh a p s  a l i t t l e  m ore f u l l y  th a n  a s t r i o t -  
: l y  c l i n i c a l  s tu d y  w o u ld  w a r r a n t ,  w i t h  th e  p s y c h o -p a th -  
:o lo g y  o f  w a r -n e u ro s is  i n  g e n e r a l ;  y e t  I  f e e l  t h a t  
s e c u re  fo u n d a t io n s  m ust be l a i d ,  be ca u se  th e  p s y c h o lo -  
t g i c a l  te rm s  and  d e f i n i t i o n s  i n  c u r r e n t  u se  a re  l i a b l e  
t o  such v a r ie t y  o f  i n t e r p r e t a t io n *  M o re o v e r , a c l i n i c a l  
s u rv e y  i s  i n  a sense a human docum en t; i t  m ust c o n s id e r  
t h e  m in d  as w e l l  as th e  b o < ^ , th e  p a t ie n t  as w e l l  as th e
p ro c e s s .
(v)
N o ta  o n  A rra n g e m e n t o f  S e c t io n s *
As M u s ta rd  Gas p o is o n in g  i s  a com p lex  i n  w h ic h  
a  v a r ie t y  o f  d i s t i n c t  le s io n s  p re s e n te d  by  one  
p a t i e n t ,  I  have  th o u g h t  I t  p r e f e r a b le  t o  p la c e  th e  
g r e a t e r  p a r t  o f  my I l l u s t r a t i v e  m a t e r ia l  i n  an 
a p p e n d ix *  T h is  h a s  been  done f o r  c o n v e n ie n c e  o f  
r e fe r e n c e ,  a n d  i n  o r d e r  to  a v o id  undue  r e p e t i t i o n  
i n  t h e  t e x t *  The ca se  num bers  q u o te d  i n  th e  t e x t ,  
t h e r e f o r e ,  r e f e r  t o  th e  num bered  i l l u s t r a t i o n s  i n  
t h e  A p p e n d ix *
waiwOO 0*
s E c T I O N  I*
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D ic h lo r e t h y l  s u lp h id e ,  th e  a c t iv e  a g e n t i n  M u s ta rd  
G as, was f i r s t  made by V i c t o r  M e ye r i n  1 8 8 6 , M e y e r 
d e s c r ib e d  th e  t o x i c  p r o p e r t ie s  o f  th e  l i q u i d  a nd  i t s  
v a p o u r ,  and  c o n c lu d e d  t h a t  th e  m os t s e v e re  a c t io n  
d e v e lo p s  o n ly  a f t e r  e n tra n c e  t o  th e  b lo o d ,  ' L i t t l e  
a t t e n t i o n  was p a id  to  t h i s  d is c o v e iy  u n t i l  th e  re c e n t  
w a r ,  when th e  s e a rc h  f o r  r u th le s s  m e th ods  o f  d e s t r u c t -  
t i o n  l e d  German S c ie n t is t s  t o  i t s  em p loym ent on a l a ig e  
s c a le .  S in c e  t h a t  t im e  (1 9 1 7 ) an enorm ous am ount o f  
e x p e r im e n ta l w o rk  h a s  been done on th e  c h e m ic a l and 
t o x i c  p r o p e r t ie s  o f  th e  s u b s ta n c e . The r e s u l t s  o f  
th e s e  re s e a rc h e s  c a n n o t b e  d e t a i le d  h e r e ,  b u t  a know ­
le d g e  o f  th e  p e c u l i a r  c h a r a c t e r i s t i c s  w h ic h  make t h i s  
s u b s ta n c e  so p o te n t  a f a c t o r  i n  th e  p r o d u c t io n  o f  
c a s u a l t ie s  i s  e s s e n t ia l  t o  a c le a r  u n d e rs ta n d in g  o f  th e  
s ig n i f i c a n c e  o f  th e  le s io n s  i n  th e  human b o d y .
M u s ta rd  G a s ^ ^ L  I  s h a l l  u s e  th e  f a m i l i a r  te rm  
th ro u g h o u t  - ^ ' is  a s o lu t io n  o f  d i c h lo r e t h y l  s u lp h id e  i n  
c a rb o n  t e t r a c h l o r i d e  i n  th e  p r o p o r t io n  o f  a b o u t 8 to  2 ,  
The l a t t e r  i s  a u s e f u l  s o lv e n t ,  and  a id s  i n  p ro d u c in g  
a w id e  d i s t r i b u t i o n  o f  th e  t o x i c  f l u i d ,  when th e  e x p lo -  
t s io n  o f  th e  g a s - s h e l l  ta k e s  p la c e .  The c o m b in a t io n  
i s  c o lo u r le s s ,  b u t  becomes y e l lo w  on e x p o s u re  to  l i g h t .  
I t /
(S )
I t  h a s  a r a t h e r  p iin g e n t o d o u r ,  fro m  w h ic h  th e  common 
t e m  i s  d e r iv e d ,  r e s a n b l ln g  o i l  o f  m u s ta rd .  I t  i s  
an o i l y  l i q u i d  w h ic h  e v a p o ra te s  s lo w ly ,  c l in g s  to  
g a rm e n ts , an d  -  l i k e  p e t r o l ,  f o r  in s ta n c e  -  p e n e t ra te s  
r a p id ly  th ro u g h  c lo t h  and  even le a t h e r .  Two c h a r a c t e r -  
: i s t i c s  d i f f e r e n t i a t e  s h a r p ly  i t s  mode o f  a c t io n  fro m  
t h a t  o f  th e  o th e r  g a se s  o f  w a r fa r e :  i t s  in s id io u s n e s s
and  th e  p e r s is t e n c e  o f  i t s  t o x i c  p r o p e r t ie s  a f t e r  
d is p e r s io n .  By « in s id io u s n e s s »  I  mean t h a t  i t s  e f f e c t s  
a re  n o t  p ro d u c e d  im m e d ia te ly  on e x p o s u re , b u t  o n ly  a f t e r  
a m ore o r  le s s  p ro lo n g e d  l a t e n t  p e r io d ;  th u s  a man may 
r  ana in  u n w i t t i n g l y  even in  th e  p re s e n c e  o f  h ig h  co n c e n - 
: t r a t i o n s .  I t s  p r o p e r t ie s  o f  p e r s is t e n c e  a re  even m o re  
d a n g e ro u s , f o r  c lo t h in g ,  e q u ip m e n t, h u t s ,  dug o u t  s ,  and  
even la r g e  t r a c t s  o f  g ro u n d  may r e t a i n  c o n ta m in a t io n  f o r  
s e v e ra l  d a y s ,
»»I was s ta y in g  i n  a d u g -o u t n e a r  B r ig a d e  H e a d q u a r te rs  . .  
One n ig h t  some men came i n  and  s a id  th e y  h a d  been  th ro u g h  a 
g a s - s h ô l l  bom bardm ent d u r in g  th e  day ,  , ,  I  n o t i c e d  a 
q u e e r  s m e ll l i k e  g a r l i c  o f f  t h e i r  c lo th e s "  -  t h i s  man 
came u n d e r  my c a re  s u f f e r in g  fro m  s e v e re  B ro n ch o p n e u m o n ia  
f o l lo w in g  e x p o s u re  to  M u s ta rd  G as, A g a in ,
" I  was s e n t u p  w i t h  a w o rk in g —p a r ty  e a r ly  i n  th e  m o m ln g ,  
a f t e r  th e  sun was u p ,  I  f e l t  a » n ip p y  s m e ll*  (He was a 
Scotsm em ),  T h e re  was no s h e l l in g  a t  t h e  t im e  ,  , , , "
T h i s /
(3)
T h is  N .C .O . was a d m it te d  s u f f e r in g  fro m  B r o n c h i t i s
and  s e v e re  b u m s .
T hese  tw o  exam ples s e rv e  t o  i l l u s t r a t e  th e  f a c t  t h a t
th e  tre m e n d o u s  c a s u a l ty - p r o d u c in g  p o w e r o f  M u s ta rd  Gas 
l i e s  i n  i t s  re m o te  r a t h e r  th a n  Im m e d ia te  a c t i o n ;  f o r  
f la r in g  a bom bardm ent th e  t r o o p s  a re  aw are  o f  t h e i r  d a n g e r 
and  ta k e  th e  n e c e s s a ry  p r e c a u t io n s .  I n  many c a s e s , 
in d e e d , e xp o su re  ta k e s  p la c e  q u i t e  u n p e rc e iv e d  by th e  
s u b je c t ,  and  th e  o n s e t o f  e ry th e m a  o r  eye i r r i t a t i o n  i s  
th e  f i r s t  i n d i c a t i o n  to  th e  p a t i e n t  t h a t  h e  has  been  exposed
to  Gas,
F o r  th e  p u rp o s e s  o f  c l i n i c a l  d e s c r ip t io n  th e  le s io n s  
p ro d u c e d  by  M u s ta rd  Gas f a l l  n a t u r a l l y  in t o  th r e e  m a in  . 
d iv i s io n s ;  o c u la r ,  c u ta n e o u s , a nd  r e s p i r a t o r y .  I n  
s u b s e q u e n t s e c t io n s  th e s e  d iv i s io n s  a re  d e a l t  w i t h  s e p a r -  
: a t  e ly . I t  i s  o n ly  in  e x c e p t io n a l  c a s e s , h o w e v e r , t h a t  
th e  g a s s e d  p a t ie n t  p re s e n ts  an is o la t e d  g ro u p  o f  le s io n s  
su ch  as B u m s  w i t h o u t  any in v o lv e m e n t o f  t h e  eyes o r  th e  
c h e s t .  I n  th e  g r e a t  m a jo r i t y  o f  cases a l l  th r e e  d iv i s io n s  
a re  im p l ic a t e d ,  and  r e a c t  upon  one a n o th e r ;  th e y  ca n n o t 
be  e n t i r e l y  s e p a ra te d ;  th e y  b u i l d  up  th e  p i c t u r e  o f  a 
s in g le  d is e a s e  — M u s ta rd  Gas P o is o n in g ,
I  s h a l l  in t r o d u c e  th e  s u b je c t ,  t h e r e f o r e ,  by c o n s id e r -  
: in g  th e  c o n d i t io n  as a c l i n i c a l  u n i t y ,  u s in g  th e  
c l a s s i f i c a t i o n /
(4)
c l a s s i f i c a t i o n  o f  d e g re e  r a t h e r  th a n  t y p e :
The M i ld  Case p re s e n ts  th e  f o l lo w in g  g e n e r a l  c h a r a c te r s :  
T h e rç  i s  a somewhat o ro lo n g e d  l a t e n t  p e r io d  a f t e r  e x p o s - 
: u r e  (1 2 -4 8  h o u rs )  and th e  i n i t i a l  symptoms a re  r e l a t i v e -  
: l y  s l i g h t .  The p a t i e n t  f i r s t  c o m p la in s  o f  i r r i t a t i o n  
and  w a te r in g  o f  th e  eyes and  a s e n s a t io n  o f  h e a t i n  th e  
s k in ;  l a t e r  th e r e  i s  d ry n e s s  o f  th e  t h r o a t  and  co u g h ; 
th e i-e  i s  n e i t h e r  shock  n o r  v o m it in g .  By th e  end o f  24 
h o u rs  th e  le s io n s  h a ve  re a c h e d  t h e i r  maximum -  e iy th e m a  
o f  th e  s k in  w i t h  p e rh a p s  s l i g h t  n e c r o s is  i n  th e  g e n i t a l  
r e g io n ;  m a rke d  i n j e c t i o n  and  w a te r in g  o f  th e  o y es ; and  
a re d ,  d r y ,  g l i s t e n in g  a n n e a ra n ce  o f  th e  t h r o a t .  T h e re  
i s  u s u a l ly  a t h i n  mucous d is c h a rg e  fro m  th e  n o s e .
By th e  end o f  72 h o u rs  th e  p ro g n o s is  can be e s ta b -  
: l i s h e d  w i t h  c e r t a in t y  fro m  e x a m in a t io n  o f  th e  s k in  and  
o f  th e  te m p e ra tu re  c h a r t
i n  70 p e r  c e n t o f  case s  o f  t h i s  ty p e  
c o n v a le s c e n c e  i s  c o m p le te ly  e s ta b l is h e d  i n  a w e e k . I n  
th e  re m a in d e r  r e t e n t io n  i n  h o s p i t a l  b e yo n d  t h i s  p e r io d  
i s  due e i t h e r  to  th e  s lo w  h e a l in g  o f  somewhat d e e p e r 
b u m s  i n  th e  g e n i t a l  r e g io n  o r  t o  th e  d e ve lo p m e n t o f  
f u n c t io n a l  c o n d i t io n s  such  as p h o to p h o b ia ,  a p h o n ia ,  o r  
c a r d ia c  i r r i t a b i l i t y .
The S ever e Case: The g r e a t  m a jo r i t y  o f  th e  m ore
s e r io u s  cases o f  M u s ta rd  Gas P o is o n in g  p r e s e n t , t o  a 
m a rk e d /
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m a rke d  d e g re e , le s io n s  o f  e y e s , s k in  and  r e s p i r a t o r y  
t r a c t .  F iv e  c a s e s , o f  w h ic h  tw o  w e re  f a t a l ,  d e v e lo p e d  
s e v e re  s k in  le s io n s  w i t h o u t  any in v o lv e m e n t o f  eyes o r  
c h e s t ;  and  tw e n ty ,  o f  w h ic h  f o u r  w e re  f a t a l ,  h a d  s e v e re  
r e s p i r a t o r y  le s io n s  w i t h  o n ly  a t r i f l i n g  e ry th e m a  o f  th e  
s k in .  The w o r s t  eye  le s io n s  w e re  a s s o c ia te d  w i t h  
B ro n cho p n e um o n ia  r a t h e r  th a n  B u rn s , b e ca u se  o f  th e  
p r o t e c t io n  o f  t h e  R e s p ir a to r  in  th e  l a t t e r  c a s e s .
W ith  th e  in v o lv e m e n t  o f  tw o g r e a t  sys te m s  -  c u ta n e o u s  
and  r e s p i r a t o r y  -  i t  i s  a m a t te r  o f  no l i t t l e  d i f f i c u l t y  
to  d e te rm in e  th e  p a r t  p la y e d  by each i n  th e  p r o d u c t io n  o f  
th e  t y p i c a l  d is e a s e .  C o n s id e re d  a p a r t ,  th e  te m p e ra tu re  
c h a r t  o f  a case  o f  B u m s  b e a rs  l i t t l e  re s e m b la n c e  to  one 
o f  B ro n c h o p n e u m o n ia , b u t  in  th e  c o m b in a t io n  o f  th e  two 
th e  * r e s p i r a t o r y  * in f lu e n c e  p re d o m in a te s ;  th e  h u r r ie d  
r e s p i r a t i o n s ,  c o u g h , and  o y a n o s is  f i l l  th e  p i c t u r e ;  B u m s  
a re  p ro b a b ly  r e p re s e n te d  o n ly  by a p u ls e  u n u s u a l ly  h ig h  
f o r  p n e u m o n ia . The accom pany ing  c h a r t ,  ta k e n  fro m  a c tu a l  
c a s e s , shows th e  c h a r a c t e r i s t i c  ty p e s  o f  p y r e x ia  i n  cases 
o f  (a )  u n c o m p lic a te d  B u m s  (b )  u n c o m p lic a te d  pneum on ia  and  
( c )  a c o m b in a t io n  o f  pneum on ia  w i t h  e x te n s iv e  b u m s .
T h is  c h a r t  shows w e l l  th e  c o m p a ra t iv e ly  s lo w  e v o lu t io n  o f  
s k in  le s io n s .  The f o l lo w in g  i s  th e  h i s t o i y  o f  a f a i r l y  
t y p i c a l  "c o m b in e d "  ca se ;
T h re e  o r  f o u r  h o u rs  a f t e r  e xp o su re  th e  p a t i e n t  becomes 










s u d d e n ly  aw are  o f  a s e n s a t io n  o f  d is c o m fo r t  a nd  h e a t 
in  th e  s k in ,  q u ic k ly  fo l lo w e d  by s m a r t in g  o f  th e  eyes
and  d iy n e s s  o f  th e  t h r o a t .  As t h i s  i n i t i a l  e ry th e m a
-W'
o f  th e  s k in  d e v e lo p s  th e r e  i s  a c o n s id e r a b le  d e g re e  o f  
s h o c k , w i t h  g id d in e s s ,  n a u s e a , and  v o m it in g .  By th e  
end  o f  24 h o u rs  th e  i n i t i a l  shock p a sse s  o f f ,  and  th e  
c h a r a c t e r i s t i c  fe a tu r e s  o f  s e v e re  M u s ta rd  G-as p o is o n in g  
a re  d e v e lo p in g  r a p id l y .  The p a t i e n t  l i e s  on h is  b a c k , 
b r e a th in g  n o i s i l y .  The^-e i s  c o n s id e ra b le  n a s a l d is ­
c h a rg e  and  o b s t r u c t io n ,  and th e  m ou th  i s  h e ld  o p en .
The c o u g l i s  s h o r t ,  h o a rs e  and  p a i n f u l ,  and spu tum  i s  
e x p e l le d  w i t h  d i f f i c u l t y .  R e s p i r a t io n s , p u ls e  and  
te m p e ra tu re  a re  m o d e ra te ly  r a is e d .  The eyes a re  a lm o s t 
c lo s e d  by th e  re d  and  s w o lle n  l i d s ,  and  th e r e  i s  a p u r ^  
: u le h t  d isc l? .a rge  fro m  th e  in n e r  can th u s .  The fa c e  shows 
a d i f f u s e  e ry th e m a  w i t h  p e rh a p s  m in u te  e x c o r ia t io n s  
a ro u n d  th e  m ou th  and  n o s e . O v e r t h e  body g e n e r a l ly  
th e  re d d e n in g  i s  i r r e g u l a r ,  and  c lo s e  in s p e c t io n  r e v e a ls  
th e  p re s e n c e  o f  m in u te  v e s ic le s  a ro u n d  th e  h a i r  f o l l i c l e s  
o f  th e  g e n i t a l s  and  a x i l l a e .
D u r in g  th e  se co nd  day c ro p s  o f  v e s ic le s  may a p p e a r 
on th e  e ry th e m a to u s  a re a s ,  and  th e  g S B i ta l  re g io n s  show 
a d e e p e r n e c r o s is ,  w i t h  oedema o f  th e , s c ro tu m . The 
r e s p i r a t io n s  a re  n o t  g r e a t ly  above  n o rm a l,  and  th e  p u ls e  
shows a f a l l i n g  r a te  w i t h  im p ro ve m e n t in  s t r e n g th  and  
v o lu m e /
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v o lu m e .
From th e  o e g in n in g  o f  tn e  u n ir a  day "uhe deveiupm eno 
o f  p u lm o n a ry  i n f e c t i o n  engages th e  p h y s ic ia n 's  a t t e n t i o n .  
R e s p ir a t io n s  and  te m p e ra tu re  r i s e  r a p id l y ,  and  some d e g re e  
o f  c y a n o s is  a lw a y s  a p p e a rs .
No f r e s h  d e ve lo p m e n ts  o c c u r  u n t i l  a b o u t t h e  s i x t h  
day ( 4 th  to  7 th  day) when th e r e  i s  commonly a s t r i k i n g  
e x a c e rb a t io n  o f  th e  sym ptom s. T h is  i s  du e , I  t h i n k ,  
l a r g e l y  t o  th e  f a c t  t h a t  t i s s u e  n e c r o s is  ha s  re a c h e d  i t s  
h e ig h t ,  and s e p a r a t io n  o f  s lo u g h s  w i t h  c o n s e q u e n t s e p t ic  
a b s o r p t io n  has  b e g u n . I n  g ra v e  cases d e a th  o f t e n  ta k e s  
p la c e  a b o u t t h i s  t im e .  I n  fa v o u r a b le  cases  th e  a c u te  
s ta g e  o f  B ro n cho p n e u m o n ia  l a s t s  t i l l  a b o u t th e  1 2 th  day 
( 1 1 th  t o  1 4 th  day) when d e f i n i t e  im p ro ve m e n t s e ts  i n  -  
t h i s  I  ta k e  t o  be th e  o n s e t o f  r e s o lu t io n .  The tmpêp»
t a t u r e  r a r e ly  s e t t l e s  c o m p le te ly ,  h o w e v e r; much m ore
f r e q u e n t ly  th e r e  i s  a " s m o u ld e r "  o f  a week o r  so ca u se d  by
s e p t ic  a b s o r p t io n  fro m  denuded a re a s  o f  s k in  a nd  b r o n c h ia l
w a l l .  I n  m ore  c h r o n ic  cases a p ro lo n g e d ,  s w in g in g  
te m p e ra tu re  o f  th e  s e p t ic jty p e  in d ic a t e s  th e  p re s e n c e  o f  a 
n e c r o t ic  fo c u s .  The c u ta n e o u s  le s io n s ,  r a r e ly  g iv e
t r o u b le  a f t e r  th e  1 2 th  d a y .
The F u lm in a t in g  Case i s  v e iy  r a r e ;  i t s  d is t in g u is h in g  
c h a r a c t e r i s t i c  i s  t h a t  d e a th  ta k e s  p la c e  b e fo r e  th e  deve lop* 
:m e n t o f  any s e r io u s  d e g re e  o f  s e c o n d a iy  i n f e c t i o n .  I n  
t h i s /
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t h i s  s â i ' is s  f i r e  asses o c c n ir re d  T i- lc h  E ig h t  he  d s s c r i t e d  
as f t o l s iu a t lB g i  th e y  h a d  sa n y  fe a ti. ’ r e s  i a  c o e b ' c .
T h e re  i s  a s h o r t  l a t e n t  p e r io d  (1  -  4  h o u r s ) ,  
f o l lo w e d  by  i n i t i a l  symptoms o f  e x t r a o r d in a r y  s e v e r i t y .  
E a u s e a , r o m it in g  and  a s e v e re  d ^ r e e  o f  sh o ck  m ark  th e  
o n s e t ;  th e  s u b je c t iv e  s e n s a t io n s  a re  in te n s e  h e a t  a n d  
b u rn in g  o f  th e  s k in ,  a c u te  p a in  i n  t h e  a y e s , a n d  a 
t e r r i b l e  f e e l in g  o f  o p r r e s s io n  and  c o n s t r i c t i o n  in  th e  
c h e s t .  V e s ic le s  a p p e a r  on th e  s k in  w i t h i n  a  few  h o u r s ;  
a n d  deep o y a n o s is ,  d im in is h e d  e x p a n s io n  o f  th e  c h e s t ,  
w i t h  r a p id ,  s h a llo w  and  h e a v in g  r e s o i r a t io n s  p o in t  t o  
in tB B s e  damage to  th e  r e s p i r a t o r y  t r a c t .  The h e a r t  
b e a t i s  f e e b le  and  r a p id ,  and  i n  tw o  ca ses  a c u ta  d i l a t a t i o n  
w as n o te d .  The p h y s ic a l  s ig n s  a re  th o s e  o f  oedana o f  th e  
lu n g s ,  b u t  th e  t y p i c a l  spu tum  a p p e a ra n c e s  a re  o b s c u re d  by 
p u r u le n t  s e c r e t io n s  fro m  th e  n a s o p h a ry n x . T oxa e m ia  i s  
e n t i r e l y  a b s e n t;  a l l  my cases w e re  r a t i o n a l  a n d  c le a r ­
h e ad e d  u n t i l  w i t h i n  th r e e  h o u rs  o f  d e a th . C y a n o s is  and  
dyspnoea  in c r e a s e  r a p id ly  a n d  th e  r i g h t  h e a r t  becom es e n -  
tg o rg e d  w i t h  b lo o d .  D e a th  ta k e s  p la c e  b e fo r e  any r e c o g -  
î n i s a b le  i n f e c t i o n ,  even o f  th e  s k in ,  h a s  h a d  t im e  t o
d e v e lo p ,
I  s h a l l  n o t  r e f e r  a g a in  i n  d e t a i l  t o  th e  fu lm in a t in g  
c a s e . The cause  o f  d e a th  i s  a m a t t e r  o f  u n c e r t a in t y ,  b u t  
c e r t a i n l y  w econdary  i n f e c t i o n  p la y s  a m in o r  p a r t .  I  c o n - 
; e lu d e /
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c o n c lu d e  t h a t  t h e  p r i n c i p a l  f a c t o r s  in v o lv e d  a re  
s h o c k , p u lm o n a ry  oedem a, a n d  th e  r e a c t io n  o f  th e  
p u lm o n a ry  t is s u e s  to  th e  i r r i t a n t .
N o te s  an d  R e fe re n c e s  -  S e c t io n  I ,
( 1 )  M e d ic a l R ese a rch  C o m m itte e  (N o . 1 8 , )  
R e p o rt on th e  M e d ic a l A s p e c t o f  th e  
p r o d u c t io n  o f  M u s ta rd  Gas,
' r V.-:'
, '' A:




I n c id e n c e ;  The eyes w e re  a f f e c t e d  i n  1119 (7 5  p e r  c e n t . )  
o f  my c a s e s . O f th e s e  352 ( 2 3 .5  p e r  c e n t . )  p r e s e n te d  a 
s e v e re  c o n j u n c t i v i t i s  w i t h  l a c r im a t io n ,  p h o to p h o b ia ,  a n d  p u r -  
: u l e n t  d is c h a rg e .  T h e re  w e re  o n ly  30 exam ples o f  d e f i n i t e  
c o rn e a l i n j u i y ,  d e m o n s tra b le  by f lu o r a f c in .  B l e p h a r i t i s  
was e x tre m e ly  common, and  a v e ry  i n t r a c t a b le  fo im  o f  
u l c e r a t i o n  o f  th e  l i d  m a rg in s  was a f e a tu r e  o f  th e  s e v e re r  
c a s e s . No cases  in  t h i s  s e r ie s  d e v e lo p e d  h y p o p y o n , o r  s ig n s  
o f  i n j u r y  to  th e  d e e p e r s t r u c t u r e s  o f  th e  e ye .
C l i n i c a l  A p p e a ra n ce s ; I n  a l l  cases  th e  y y o  symptoms 
d e v e lo p  r a p id ly  w i t h i n  12 h o u rs  o f  g a s s in g .  The p a t ie n t  
f i r s t  c o m p la in s  o f  a s e n s a t io n  o f  h e a t  and  o f  th e  p re s e n c e  
o f  a f o r e ig n  b o d y ; a c tu a l  p a in  i s  n o t  common. L a t e r  th e r e  
i s  a m ore  o r  le s s  p r o f t is e  la c r im a t io n  a nd  some d e g re e  o f  
p h o to p h o b ia .  I n  m i ld  cases  th e  appearance^ a t  th e  end o f  
24  h o u rs  a re  e ry th e m a  and  p u f f in e s s  o f  th e  l i d s ;  th e  
b u lb a r  c o n ju n c t iv a  i s  m a rk e d ly  h y p e ra e m ic  o v e r  an a re a  
c o r re s p o n d in g  w i t h  th e  p a lp e b r a l  f i s s u r e ,  b u t  e ls e w h e re  i s  
n o t  much a f f e c t e d .  The c o n d i t io n  i s  one o f  c o n g e s t io n  
r a t h e r  th a n  in f la m m a t io n ,  as th e r e  i s  no a b n o rm a l d is c h a rg e  
fro m  th e  eye . The p u p i l  r e f le x e s  a re  n o rm a l and v i s io n  i s  
u n im p a ire d .  D u r in g  th e  se co nd  day th e  l i d s  became s t i l l  
m ore p u f f y ,  g iv in g  th e  p a t ie n t  a d rpw sy a p p e a ra n c e . The
l i d /
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l i d  m a rg in s  show a b r i g h t  re d  r im ,  c o n t r a s t in g  w i t h  
th e  dusky c o lo u r  o f  th e  l i d s .  T h is  c o n d i t io n  y i e l d s  
r e a d i l y  to  t r e a tm e n t ,  and  no t r u e  c o n j u n c t i v i t i s  s u p e r -  
; v e n e s . I n  a s m a ll p r o p o r t io n  o f  c a s e s , h o w e v e r, 
la c r im a t io n  and  p h o to o h o b ia  p e r s i s t  a f t e r  a l l  p h y s ic a l  
s ig n s  h a v e  d is a p p e a re d ; th e  c o n d i t io n  becom es one o f
' f u n c t i o n a l  p h o to p h o b ia '.
I n  th e  m ore s e v e re  cases  th e  p ic t u r e  o f  a s im p le  
c o n g e s t io n  i s  q u ic k ly  o b s c u re d  by th e  a p p e a ra n c e  o f  a 
s e r o - p u r u le n t  d is c h a rg e .  On th e  se co nd  m o rn in g  th e  
l i d s  a re  fo u n d  t o  be  f i r m l y  s e a le d  by y e l lo w  s e c r e t io n ;  
t h e r e  i s  c o n s id e ra b le  oedem a, and  e x a m in a t io n  and  c le a n s -  
: in g  o f  th e  eye a re  d i f f i c u l t ,  and  p a in f h l  t o  t h e  p a t i e n t .  
B le p h a ro s p a s m  i s  a m a rke d  f e a tu r e  and  la c r im a t io n  i s  
p ro fu s e  and  d is t r e s s in g .  C o n ju n c t i v i t i s  o f  a l l  d e g re e s  
o f  s e v e r i t y  i s  fo u n d . I n  th e  l i g h t e r  cases  th e r e  i s  
in te n s e  c o n g e s t io n  in  th e  p a lp e b r a l  f i s s u r e ,  and  d i l a t e d  
a n d  to r tu o u s  v e s s e ls  a re  seen ru n n in g  t o  th e  c o m e a l m a rg in .  
The in n e r  edges o f  t h e  l i d s  show m in u te  s h a llo w  e x c o r ia t io n s  
W h ich  become c o v e re d  w i t h  c r u s t s .  Tow ards th e  m ore  s e v e re  
o f  th e  s e r ie s  th e r e  i s  a v e ry  s t r i k i n g  c h e m o s is . I n  
some cases c o m p le te ly  c o n c e a lin g  th e  p u p i l .  Y e t even i n  
th e  m os t a c u te  d e g re e s , when th e  g r e a t e s t  d i f f i c u l t y  i s  
e n c o u n te re d  i n  w a s h in g  o u t  th e  s e c r e t io n ,  th e  c o rn e a l s u r fa c e ,
e x p o s e d /
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exp osed  i n  th e  d e p th s  o f  t h i s  b u lg in g ,  oedem atous m ass, 
i s  c le a r ,  b r i l l i a n t  and  e n t i r e l y  u n in ju r e d .  The p u p i l  
r e a c ts  n o m a l l y  to  l i g h t  and a c c o m m o d a tio n , and  th e  
v is u a l  a c u i t y ,  i f  one ta k e s  i n t o  c o n s id e r a t io n  th e  
la c r im a t io n  a nd  th e  oedem a, i s  re m a rk e d ly  l i t t l e  re d u c e d .
The above  d e s c r ip t io n  a p p l ie s  t o  a l l  b u t  th e  v e ry  
w o rs t  c a s e s , w i t h i n  4 8  h o u rs  o f  o n s e t .  I f  c a r e f u l  and  
s y s te m a t ic  c le a n s in g  i s  a d o p te d , th e  o u t lo o k  i s  v e ry  
fa v o u r a b le .  I n  th e  g r e a t  m a jo r i t y  o f  cases  each day 
shows a s te a d fa s t  im p ro ve m e n t u n t i l  a t  th e  end o f  1 0 -1 4  
days l i t t l e  re m a in s  b e yo n d  b l e p h a r i t i s  and  some m o rn in g  
s e c r e t io n  b e tw een  th e  l i d s ,  L a c r im a t io n ’ and  n h o to p h o b ia  
a re  a p t t o  be tro u b le s o m e  f o r  some w e e k s , and  in  a num ber 
o f  cases  a c h ro n ic  eczem atous c o n d i t io n  o f  th e  e y e l id s  
p e r s is t s .
I n  20 o f  my c a s e s , due n a r t l y  to  th e  s e v e r i t y  o f  th e  
i n i t i a l  l e s io n ,  and p a r t l y ,  I  f e a r ,  to  la c k  o f  s u f f i c i e n t  
v ig o u r  in  th e  e a r ly  t r e a tm e n t ,  t r u e  u lc e r a t i o n  o f  th e  c o rn e a  
d e v e lo p e d . In  m o s t cases th e  n e c r o s is  was s u p e r f i c i a l ,  
t a k in g  th e  fo rm  o f  m in u te  p u n c ta te  d o ts  w h ic h  g a ve  th e  
i n ju r e d  s u r fa c e  a m o t t le d ,  steam y a p p e a ra n c e . These cases 
Im p ro v e d  r a p id ly  u n d e r  a t r o p in e ,  and  r e g e n e r a t io n  to o k  p la c e  
w i t h o u t  p e rm a n e n t im p a im e n t  o f  v i s io n ,  Th®ee c a s e s , h o w e v e r, 
d e v e lo p e d  f a i r l y  deep w e l l - d e f in e d  u lc e r s  -  one to w a rd s  th e  
p e r ip h e z y  i n  b o th  e y e s , a nd  tw o  c e n t r a l l y  i n  one eye o n ly .  
V a s c u la r i z a t io n /
(13)
Vascularization of the cornea took place, and a fibrous
s c a r  r e s u l t e d  fro m  th e  h e a l in g  p r o c e s s ,  le a d in g  t o
c o n s id e r a b le  r e d u c t io n  o f  v i s u a l  a c u i t y *
I n  a s m a ll p r o p o r t io n  o f  cases  d i r e c t  c o n ta c t  w i t h
th e  l i q u i d  o r  h ig h  v a p o u r  c o n c e n t r a t io n  g iv e s  r i s e  to
e a r ly  and  s e v e re  b u rn in g  o f  th e  c o rn e a *  T h is  t y p e ,
(2 )
f i r s t  d e m o n s tra te d  to  me by  C o l,  E l l i o t t ,  ç o n t r a s ts  
s t r o n g ly  w i t h  th e  ty p e s  above d e s c r ib e d .
A t th e  end o f  24 h o u rs  th e  c a u s t ic  e f f e c t  o f  th e  
v a p o u r  i s  a lr e a d y  e v id e n t .  A c ro s s  th e  p a lp e b r a l  a p e r tu r e ,  
on b o th  s id e s  o f  th e  c o rn e a  th e r e  s t r e t c h e s  a dead w h i te  
r a is e d  b a n d  o f  s o l i d  oedema. T h is ,  as C o l,  E l l i o t t  p o in t s  
o u t ,  com presses th e  v e s s e ls ,  im p a ir s  th e  c i r c u l a t i o n ,  and  
a c ts  as a menace to  th e  n u t  r u t  io n  o f  t h e  c o rn e a . The 
e xp osed  p o r t i o n  o f  th e  c o rn e a  -  u s u a l ly  a w e l l - d e f in e d  b a n d  
s i t u a t e d  m ore o r  le s s  c e n t r a l l y  -  i s  g re y  a nd  h a z y  and  shows 
a b lu r r e d  'w in d o w - r e f le x * , As a r e s u l t  o f  i r r i t a t i o n  and  
c o n g e s t io n  th e  p u p i l  i s  c o n t r a c te d .  Above a nd  b e lo w  th e  
b a n d  o f  oedema th e  o r o te c te d  p o r t io n s  o f  b u lb a r  c o n ju n c t iv a  
show s w e l l in g  and  in te n s e  c o n g e s t io n ,  S e c o n d a iy  i n f e c t i o n  
i s  v e ry  l i a b l e  to  ta k e  p la c e ,  and  deep u l c e r a t i o n  o f  th e  
c o rn e a  may d e v e lo p . I n  fa v o u r a b le  cases  th e  v a s c u la r  
i n j e c t i o n  o f  th e  u p p e r  and  lo w e r  p o r t io n s  s lo w ly  p a s s e s  o f f ,  
w h i le  c e n t r a l l y  th e  s o l i d  oedema i s  g r a d u a l ly  a b s o rb e d , 
l i n a l l y  th e  c o m e a l e p i th e l iu m  r e g a ih »  i t s  n o rm a l l u s t r e ,
a n d /
(14)
and  i n  th e  p a lp e b r a l  f i s s u r e  oedema g iv e s  p la c e  to  
h y p e ra e rn ia . Thus th e  f i n a l  s ta g e  o f  t h i s  ty p e  i s  
v e ry  s i m i l a r  to  th e  e a r ly  a p o e a ra n c e  i n  a m i ld  c a s e .
The p ro c e s s  o f  r e s o lu t io n  i s  v e ry  s lo w ; in  one 
o f  my cases  th e  dead w h i t e  b a n d  o f  oedema was s t i l l  
w e l l  m a rke d  on th e  1 0 th  d a y ; b o th  c o r n ^ w e r e  h a zy  
and  a n a e s th e t ic ,  and  t h e i r  s u r fa c e s  s ta in e d  w i t h  
f l u o r e s c in  (c a s e  2 5 ) .  I n  a n o th e r  ca se  c o rn e a l u lc e r s  
r a t i o n  was s t i l l  a c t i v e  in  th e  f i f t h  w eek (c a s e  3 3 ) .  
S e q u e la e : A p a r t  fro m  c o m e a l u l c e r a t i o n ,  a num ber o f
cases  do o c c u r  in  w h ic h  th e  n o rm a l c o n d i t io n  o f  th e  eye 
i s  n o t  r e - e s t a b l is h e d .  T h e re  re m a in s  a c h r o n ic  
h y p e ra e m ia  o f  t h e J ^ n c t i v a ,  w i t h  l o c a l  t h ic k e n in g s  and  
new v e s s e l fo r m a t io n .  The b le p h a r i t i s  a ls o  i s  a p t to  
become c h r o n ic ,  and  s e v e r a l  o f  my p a t ie n t s  s u f f e r e d  
s u b s e q u e n tly  fro m  r e c u r r e n t  h o r d e o l i .
W a r th in  s ta te s  t h a t  even i n  m i ld  cases s e r io u s  
r e f r a c t i v e  e r r o r s  and  r e d u c t io n  o f  v i s io n  o c c u r .  I  have  
n o t  been  a b le  to  c o n f i r m  t h i s ,  even in  s e v e re  c a s e s , 
p r o v id e d  t h a t  no c o m e a l le s io n  was p r e s e n t .
-oOO"
N o te s  and  R e fe re n c e s .
(1 )  S e v e ra l ca se s  o f  P a n o p h th a lm it is  f o l lo w in g  
m u s ta rd  g a s  le s io n s  h a v e  been re c o rd e d .
(2 )  C o l.  T .R . E l l i o t t .  D .S .O . C o n s u lt in g  
P h y s ic ia n  to  B o u lo g n e  B a se .
(3 )  W a r th in  and  W e l le r :  " M e d ic a l A s p e c ts  o f
M u s ta rd  G a s ".
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In c id e n c e ;  Some d e g re e  o f  s k in  in v o lv e m e n t was p ^ese n t 
i n  a l l  my c a s e s , th e  e x is te n c e  o f  a t  l e a s t  an e ry th e m a  
b e in g  c o n s id e re d  e s s e n t ia l  f o r  a d ia g n o s is  o f  M u s ta rd  
Gas. E x c lu d in g  m i ld  E ry th e m a , how w ve r, th e  s k in  was 
im p l ic a t e d  i n  543 (36  p e r  c e n t . )  o f  my c a s e s . O f th e s e  
o n ly  161 w e re  c l a s s i f i e d  as s e v e re  -  t h a t  i s ,  th e  damage 
t o  th e  s k in  gave  r i s e  t o  b a c t e r ia l  i n f e c t i o n  a nd  p y r e x ia  
o f  m ore  th a n  a w e e k 's  d u r a t io n .  C u taneous le s io n s ,  u n -
: c o m p lic a te d  by damage to  th e  r e s p i r a t o r y  t r a c t ,  w e re  
r e s p o n s ib le  f o r  d e a th  in  2 c a s e s ; and  in  o th e r  8 th e y  
p la y e d  a la r g e  p a r t  i n  th e  p r o d u c t io n  o f  th e  f a t a l  is s u e .  
B o d i ly  d i s t r i b u t i o n ;  M u s ta rd  Gas h a s  re m a rk a b le  p ow e rs  
o f  p e n e t r a t io n ,  and  o r d in a r y  c lo th e s  a f f o r d  l i t t l e  p r o -  
t t e c t i o n  fro m  i t s  a t ta c k  on th e  u n d e r ly in g  s k in .  M o re ­
o v e r ,  in  th e  re g io n s  c o v e re d  by c lo t h in g  th e  r e s u l t a n t  
b u m  i s  l i a b l e  t o  be m ore  s e v e re ,  on a c c o u n t o f  d e f i c ie n t  
e v a p o ra t io n  and m ore p ro lo n g e d  c o n ta c t  w i t h  th e  c o n t  am—
: in a t e d  m a t e r ia l .  I n  th e  t h i r d  p la c e ,  th e  g a s  has a 
s p e c ia l  s e le c t iv e  a c t io n  on s u r fa c e s  c o v e re d  w i t h  sw eat 
o r  sebaceous m a t e r ia l .  C o n s e q u e n tly  th e  g e n i t a l s ,  th e  
in n e r  s id e s  o f  th e  u p p e r  t h ig h s ,  th e  a x i l l a e ,  and  t o  a 
le s s  e x te n t  th e  f le x u r e s ,  a re  p e c u l i a r l y  l i a b l e  to  a t t a c k .  
The re a s o n s  f o r  t h i s  s e le c t iv e  a c t io n  a r e ; — (a )  t h a t  th e
o i l y /
(16)
o i l y  g lo b u le s  o f  th e  v a p o u r  te n d  to  c o a le s c e  when 
d i r e c t e d  i n  a f i n e  s p ra y  upon  a m o is t  s u r fa c e ,  and  so 
g r e a t e r  c o n c e n t r a t io n  i s  secu red #
(b )  T h a t t h e  l i q u i d ,  th u s  c o n c e n t ra te d ,  p a sse s  
r e a d i l y  th ro u g h  th e jh a i r  f o l l i c l e s ,  sebaceous a n d  sw eat 
g la n d s .  I t  i s  t o  i t s  s o l u b i l i t y  i n  f a t t y  s u b s ta n c e s  
t h a t  i t s  d e s t r u c t iv e  a c t io n  in  th e s e  a re a s  i s  due.
The f o l lo w in g  t a b le  g iv e s  an a c c o u n t o f  th e  fre q u e n c y  
T i t h  w h ic h  th e  v a r io u s  p o r t io n s  o f  th e  body w e re  a f f e c t e d .  
The p re d o m in a n c e  o f  le s io n s  in  th e  m o is t  a re a s  i s  c le a r l y
shown.
TOTAL NUMBER OP CASES 5 4 5 .
S i t e  o f  L e s io n
S ca lp ,
Face and  n e c k . 
A im s and  h a n d s . 
A x i l l a e .
T ru n k  — ch e s t  and  b a c k . 
G e n i ta l  R e g io n . ____ __
B u t to c k s .
T h ig h s .
N um ber 
o f  c a s e s .
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M o rb id  A natom y; I n  a s e v e re  case o f  B u m s  le s io n s  o f  a l l
d e g re e s /
(17)
d e g rees  fro m  an e ry th e m a  to  a deep n e c r o s is  e x te n d in g  
i n t o  th e  s u b c u ta n e o u s  t is s u e  a re  fo^and. I n  my f a t a l  
oases th e  p r i n c i p a l  le s io n s  w e re  o f  th e  b a c k  a nd  th e  
g e n i t a l s .  The fo rm e r  re s e m b le d  an o r d in a r y  b u m  o f  
th e  se co nd  d e g re e ; -  th e  e n t i r e  e p i t h e l i a l  s u r fa c e  was 
d e s tro y e d ,  and  th e  denuded a re a s  w e re  i r r e g u l a r l y  c o n - 
tg e s te d  and  b a th e d  w i t h  t h i c k ,  g r e y is h  p u s ; h e re  and  
th e r e  g a n g re n o u s  s lo u g h s  s t i l l  a d lie re d  to  t h e  s u r fa c e .  
P o r t io n s  o f  s k in  le s s  s e v e re ly  a f f e c t e d  showed deep 
e ry th e m a , o r  b ro n z e  p ig m e n ta t io n  and  f l a k y  d e s q u a m a tio n .
I n  3 cases  th e  s k in  o f  th e  s c ro tu m  was g a n g re n o u s  and  
g a ve  o f f  a f o u l  o d o u r  o f  p u t r e f a c t i o n .  The m os t h n p o r t -  
; a n t  i n t e r n a l  le s io n s  w e re  o f  th e  k id n e y s :  a l l  cases
showed some de gree  o f  c o r t i c a l  c o n g e s t io n ,  and  3n th r e e  
th e r e  was th e  f i n e  s t i p p l - n g  o f  a c u te  h a e m o rrh a g ic  
n e p h r i t i s .
The m ic ro s c o p ic  p a th o lo g y  o f  cu ta n e o u s  le s io n s  ha s  
been  s tu d ie d  e x h a u s t iv e ly  by many o b s e rv e rs ,  n o ta b ly  
W a r th in  and  W e l le r .  I  h a v e  n o t  h a d  th e  o p p o r tu n i t y  o f  
e x a m in in g  m ore th a n  tw o o r  t h r e e  s e c t io n s ,  so i t  w o u ld  
be  o u ts id e  my p r o v in c e  to  a t te m p t m ore  th a n  a b r i e f
summary o f  W a r th in * s  f in d in g s :
" M u s ta rd  Gas i s  an e s c h a r o t ic ,  s p e c i f i c  i n  i t s  a c t io n
upon th e  e p id e rm is  and th e  t is s u e s  o f  th e  c o r iu m , 
p a r t i c u l a r l y  on th e  e n d o th e liu m  o f  th e  v e s s e ls .  The
l e s i o n /
(18)
l e s io n  . . • d i f f e r s  fro m  a h e a t b u m  in  th e  absence  
o f  th ro m b o s is ,  i n  th e  g r e a t e r  d % re e  o f  f l u i d  e x u d a t-  
: io n ,  i n  th e  g r e a t e r  m o is tn e s s  o f  th e  a f f e c t e d  a re a ,  
a nd  in  th e  f a c t  t h a t  th e  n e c r o s is  as shown by th e  lo s s  
o f  n u c le û  r e q u ir e s  h o u rs ,  even d a y s , f o r  i t s  c o m p le te  
d e v e lo p m e n t. The v e s s e ls  in  th e  a f f e c t e d  a re a  a re  
s e v e re ly  damaged and c o l la p s e d ,  and  th e r e  i s  a l o c a l  
anaem ia  i n  th e  e a r l i e r  s ta g e s  w i t h  m a rke d  f l u i d  e x u d a t-  
; io n  and  le u c o c y te  m ig r a t io n .  I t  i s  n o n -h a e m o rih a g  i c  . . . 
T h e re  i s  no deep oedem a; i t  i s  c o n f in e d  t o  th e  e p id e rm is  
and th e  p a p i l l a r y  la y e r  o f  th e  c e r iu m  in  th e  e a r ly  s ta g e s  .
The s lo w  h e a l in g  i s  p ro b a b ly  c h ie f l y  due to  th e  
v e s s e l i n j u r y  and  th e  r e l a t i v e l y  s l i g h t  l e u c o c y t ic  
d e m a rc a tin g  i n f i l t r a t i o n .  R e g e n e ra t io n  o f  th e  e p id e im is ,  
a f t e r  c o m p le te  n e c r o s is ,  t a k e *  p la c e  fro m  th e  e p i t h e l iu m  
o f  th e  sebaceous and  sw eat g la n d s . "
C l i n i c a l  A p p e a ra n ce s ; I n  th e  m ore  s e v e re  cases  th e  
d e ve lo p m e n t o f  e ry th e m a  o f  th e  s k in  g e n e r a l ly  p re c e d e s  
th e  o c u la r  sym ptom s. T h is  i n i t i a l  e ry th e m a  i s  w id e s p re a d , 
and  i r r e g u l a r  in  i t s  d i s t r i b u t i o n .  I t  i s  b r i g h t  r e d  i n  
c o lo u r ,  b u t  r a t h e r  le s s  b r i l l i a n t  th a n  th e  S c a r la t in a l  
ra s h : i t  im p a r ts ,  h o w e v e r, a v e iy  s i m i l a r  h o t ,  p r i c k l y
f e e l in g  to  th e  to u c h .  T h e re  i s  no sh a rp  b o f id e r  l i m i t i n g  
th e  a f f e c t e d  a re a s ,  b u t  th e s e  fa d e  g r a d u a l ly  i n t o  th e  
s u r ro u n d in g  n o rm a l s k in .  The s u b je c t iv e  s e n s a t io n s  in  
m i l d /
(19)
m i ld  cases  a re  n o t  m a rk e d , b u t  a t  m ost th e r e  i s  a 
c o m p la in t  o f  h e a t r a t h e r  th a n  p a in  o r  i t c h i n g .  I n  
s e v e re  cases th e  d e ve lo p m e n t o f  e ry th e m a  i s  a cco m p a n ie d  
by symptoms o f  s h o c k , a nd  g id d in e s s  a nd  v o m it in g  a re  
p ro m in e n t ,  b u t  n o t  i n v a r i a b le ,  f e a tu r e s .
The p ro g re s s  o f  th e  i n i t i a l  e ry th e m a  v a r ie s  
a c c o rd in g  to  th e  c o n c e n t r a t io n  o f  th e  g a s  a n d  th e  p e r io d  
o f  e x p o s u re . G e n e ra l ly  s p e a k in g , t h e  d e e p e s t l o c a l  
le s io n s  a re  due t o  d i r e c t  c o n ta c t  w i t h  th e  l i q u i d ,  w h i le  
th e  m os t w id e s p re a d  in v o lv e m e n t i s  c a r r ie d  by e x p o s u re  
to  h ig h  c o n c e n t ra t io n s  o f  th e  v a p o u r .
I n  m i ld  c a s e s , th e n ,  th e  in f la m m a to ry  r e a c t io n  i s  
s u p e r f i c i a l ,  and  th e  ariy them a g r a d u a l ly  fa d e s , and  d is a p p e a rs  
w i t h o u t  t r a c e ,  w i t h i n  a week o f  e x p o s u re .
I n  cases o f  m o d e ra te  s e v e r i t y  th e  a f f e c t e d  a re a s  
g r a d u a l ly  become d a rk  b row n o r  b ro n z e d . T h is  phenom enon, 
a c c o rd in g  t o  W a r th in ,  i s  due to  p ig m e n t fo r m a t io n  in  th e  
u p p e r  la y e r s  o f  th e  c o r iu m . The e p id e rm is  th u s  a f f e c t e d  
becomes in d u r a te d ,  g iv in g  to  th e  f in g e r s  th e  s e n s a t io n  as 
th o u g h  i t  had  been ro u g h e n e d  by f r o s t .  T h is  d a rk  c o lo u r -  
; a t  io n  p e r s is t s  f o r  s e v e ra l w e e k s , u n t i l  th e  s ta in e d  
c u t i c l e  d esqu am a tes . I n  some case s  th e  e p id e rm is  comes 
away in  la ig e  f la k e s ,  le a v in g  d e l i c a t e  s k in  o f  n o rm a l 
c h a r a c te r  b e n e a th . T h is  i s  th e  ty p e  m o s t commonly o b s e rv e d  
by th e  F re n c h  a nd  German a u t h o r i t i e s .  I n  my cases th e r e  
o c c u r r e d /
(20)
o c c u r re d  m ore f r e q u e n t ly  a f i n e ,  b ra n n y  d e sq u a m a tio n  
d u r in g  th e  second  w ee k , w h ic h  l e f t  b e h in d  a r e d ,  g l i s t -  
; en ing  , s l i g h t l y  m o is t  s u r fa c e .  T h is  m o is t  s k in  i s  
v e iy  l i a b l e  to  become in f e c t e d ,  and  n o t  i n f r e q u e n t l y  
f a l l s  a p rq y  to  f u r u n c o lo s is .
I n  th e  s e v e re s t  ty p e  o f  case  th e  i n i t i a l  e ry th e m a  
g iv e s  p la c e  w i t h i n  2 4 -4 8  h o u rs  to  a b lu i s h  d is c o lo u r a t io n  
w i t h  s w e l l in g  and  oedema o f  th e  e p id e rm is .  The d is c o lo u r e d  
a re a s  a re  n o t  c o - e x te n s iv e  w i t h  th e  e ry th e m a ; th e y  te n d  to  
occu py  th e  c e n t r a l  p o r t i o n  o f  an a re a ,  a n d  show a p re fe re n c e  
f o r  s u r fa c e s  e xp o se d  to  p re s s u re  o r  i r r i t a t i o n  ( e . g .  th e  
sa c ru m , b u t t o c k s ,  s c a p u la r  r e g io n  e t c . )  T h is  fo rm  o f  
le s io n  i s  s i m i l a r  t o  t h a t  w h ic h  o c c u rs  i n  th e  m o is t  p a r t s  
o f  th e  b o d y , a nd  i s  commonly th e  p r e c u r s o r  o f  n e c r o s is .
V e s ic le s  b e g in  to  d e v e lo p  on th e s e  d a rk  a re a s  fro m  th e  se co n d  
d ay . I n  many o f  my cases th e y  a p p e a re d  in  s u c c e s s iv e  c ro p s ,  
and  o f te n  showed a l i n e a r  a rra n g e m e n t w h ic h  was p ro b a b ly  
d e te rm in e d  by s c r a t c h in g .  I n  some a re a s  n e c r o s is  d e v e lo p s  
w i t h o u t  p re v io u s  v e s & c a t io n .  The v e s ic le s ,  w h ic h  may v a iy  
fro m  th e  s iz e  o f  a p i n ' s  h e a d  to  t h a t  o f  a l a ig e  p lu m , a re  
f i l l e d  a t  f i r s t  w i t h  c le a r  s e ro u s  f l u i d .  Some become r a p id ly  
te n s e  and  l i a b l e  to  b u r s t ,  w h i le  many re m a in  f l a c c i d .  T h e re  
i s  no umb 11 i  c a t  io n .  The c o n te n ts  o f  th e  n on—i n f  ;C te d  v e s ic le  
have no a c t io n  on e i t h e r  s k in  o r  c o n ju n c t iv a .  I f  th e  b l i s t e r s  
a re  a llo w e d  to  rermain u n o u n c tu re d ,  t h e i r  c o n te n ts  o f t e n  
c o a g u la te /
(21)
c o a g u la te  and  so p r o v id e  an e x c e l le n t  m edium  f o r  
b a c t e r ia l  g r o w th .  The base  o f  th e  r u p tu r e d  v e s ic le  i s  
a t  f i r s t  p in k ,  m o is t ,  and  s l i g h t l y  e x c a v a te d . I t  soon 
becomes d i r t y  g re y  a nd  c o v e re d  w i t h  n e c r b t ic  s lo u g h .
These a re a s  te n d  to  -un t o g e th e r  and  la p g e  in f e c t e d  t r a c t s  
re s e m b lin g  2 n d  d e g re e  b u m s  a re  r a p id l y  p ro d u c e d . I n  
fa v o u r a b le  cases n e c r o s is  i s  c o m p le tej|by a b o u t th e  6 th  d ay , 
and  s e p a r a t io n  o f  th e  s lo u g h s  b ^ i n s .  T h is  i s  th e  c r i t i c a l  
p e r io d  f o r  th e  p a t i e n t ,  on a c c o u n t o f  a b s o r p t io n  fro m  th e  
i n f e c t e d  s u r fa c e s .  S e p a ra t io n  i s  g e n e r a l ly  c o m p le te ,  and  
some progresse made in  i^ e g e n e ra t io n ,  by th e  2 1 s t  d a y . I n  
th e  case  o f  th e  d e e p e r le s io n s ,  w h e re  th e  t r u e  s k in  ha s  been 
dam aged, th e  h e a l in g  p ro c e s s  i s  much m ore s lo w ,  and  le a v e s  
a d e l ic a t e  f ib r o u s  s c a r  o f  lo w  v i t a l i t y .
The above  i s  a d e s c r ip t io n  o f  th e  c o u rs e  o f  th e  d is e a s e  
i n  t y p i c a l  c a s e s , b u t  v a r io u s  m o d i f ic a t io n s  o c c u r .  B row n o r  
b lu i s h  d is c o lo u r a t io n  and even v e s ic a t io n  may a r is e  w i t h o u t  
p r e v io u s  e ry th e m a , in  w h ic h  case  th e  c o u rs e  o f  th e  d is e a s e  i s  
m ore a c u te .  A g a in ,  d u r in g  th e  a c u te  s ta g e  o f  n e c r o s is ,  
l a r g e  t r a c t s  o f  damaged s k in  may be  rem oved  en m asse by 
s im p le  f r i c t i o n ;  o r  (a s  i n  case 3 6 ) ,  a d e l i r i o u s  p a t i e n t  may 
g r e a t ly  a g g ra v a te  h is  c o n d i t io n  by t e a r in g  o f f  b a n d a g e s .
I n  c e r t a in  a re a s ,  as a lr e a d y  m e n t io n e d , th e r e  a re  im p o r ta n t  
v a r ia t io n s  i n  d e g re e . The g e n i t a l  r e g io n s  s u f f e r  v e ry  
s e v e r e ly ,  e s p e c ia l ly  th e  h e a d  o f  th e  p e n is  a nd  th e  p e n d e n t 
p a r t s /
(22)
p a r t s  o f  th e  s c ro tu m . I n  a w e l l - m a r k e d  case  th e r e  i s  
te n s e  oedema o f  th e  s c ro tu m  by ^he end o f  th e  second  d a y .
C lo se  in s p e c t io n  r e v e a ls  m hau te  v e s ic le s  s i t u a t e  a t  th e  
m ou th  o f  h a i r  f o l l i c l e s .  On th e  3 rd  day th e s e  h a v e  a l -  
; re a d y  b ro k e n  down, g iv in g  p la c e  to  s m a l l ,  s h a llo w  u lc e r s  
w h ic h  r a p id ly  c o a le s c e  a n d  become in f e c t e d .  P a in  i s  
n o t  s e v e re  i f  th e  p a r t s  a re  w e l l - s u p p o r te d  and  k e p t  a t  
r e s t ,  b u t  th e  s l i g h t e s t  m a n ip u la t io n  i s  p a in f u l  on a c c o u n t 
o f  th e  g r e à t  t e n s io n ,  and  t '  e l i a b i l i t y  t o  f i s s u r e s .
G angrene o f  th e s e  t is s u e s  i s  v e ry  p ro n e  t o  s u p e rv e n e .  ̂ As 
re g a rd s  th e  p e n is ,  th e  le s io n  i s  seen a t  i t s  w o rs t  in  
cases w h e re  th e r e  i s  a s h o r t  p re p u c e  n o t  c o m p le te ly  c o v e r in g  
th e  m e a tu s . A lo n g  p re p u c e  a f f o r d s  a c e r t a in  am ount o f  
p r o t e c t i o n .  I n  th e  c ir c u m c is e d  th e  g la n s  s u f f e r s  s e v e r e ly ,  
b u t  g o o d  r e s u l t s  a re  o b ta in e d  on a c c o u n t o f  th e  f r e : ;  d ra in a g e .  
I n  th e  f i r s t  case a s e v e re  p u r u le n t  b a l a n i t i s  i s  th e  a lm o s t 
i n v a r ia b le  r e s u l t .  E x a m in a t io n  a t  th e  end o f  4 8 -7 2  h o u rs  
shows a g r e a t ly  in f la m e d  and  oedem atous p re p u c e  w h ic h  can be 
drawn b a ck  o n ly  w i t h  g r e a t  d i f f i c u l t y ,  and  a g o n iz in g  p a in  t o  
th e  p a t i e n t .  U n d e rn e a th y  th e  s i t e  o f  th e  o r i g i n a l  p r o je c t -  
: i o n  o f  th e  p re o u c e  one f in d s  an a n n u la r  u l c e r  on th e  g la n s .  
The m ea tu s  i t s e l f  i s  commonly in v o lv e d ,  and  u l c e r a t i o n  ta k e s  
p la c e  on i t s  in n e r  a s p e c t ,  c a u s in g  g r e a t  p a in  and  d i f f i c u l t y  
in  m i c t u r i t i o n .  T h re e  o f  my cases r e q u i r e d  c a t h e t e r iz a t io n  
u n d e r  c o c a in e  d u r in g  th e  a c u te  s ta g e .  The s u b se q u e n t 
u l c e r a t i v e /
(23)
u l c e r a t i v e  p ro c e s s  i s  v e ry  s e v e re ,  r e s u l t in g  i n  some 
cases i n  deep n e c r o s is  w i t h  c o n s e q u e n t c i c a t r i z a t i o n .
T h re e  o f  my cases  r e q u i r e d  c i r c u m c is io n  on t h i s  
a c c o u n t .
The a x i l l a e  s u f f e r  i n  a s i m i l a r  fa s h io n  b u t  t o  a 
le s s  e x te n t .  L in e a r  c i c a t r i c e s  a re ^ n o t  uncommon, and  
in  some cases a re  fo u n d  in  a l l  th e  fe x u r e s .  B u t
A
p e rm a n e n t d e fo r m ity  i s  v e ry  r a r e .
I n  th e  s c a lp  M u s ta rd  Gas B u m s  g iv e  r i s e  t o  a v e ry  
i n t r a c t a b le  c o n d i t io n  re s e m b lin g  s e b o r rh o e ic  eczem a.
L a rg e  num bers o f  t h i c k  m o is t  s c a le s  c o l l e c t ,  and  on rem ov—
; a l  le a v e  a raw i r r i t a t e d  s u r fa c e .  The g ro w th  o f  h a i r  
does n o t  seem to  be a f f e c t e d .
The Symptoms p re s e n t  few  s p e c ia l  f e a tu r e s :
Shook i s  a d ra m a t ic  m a n i f e s t a t io n  o f  th e  o n s e t o f  
s e v e re  B u m s . The d e v e lo p m e n t o f  th e  i n i t i a l  e ry th e m a  i s  
q u ic k ly  f o l lo w e d  by g id d in e s s ,  n a use a  and  v o m it in g .  The 
fa c e  i s  a n x io u s  and  c o v e re d  w i t h  a c o ld  s w e a t, and  tre m o rs  
o f  th e  f in g e r s  and  t w i t c h in g  o f  th e  l i p s  a re  n o te d .  T lie  
p u ls e  oecomes r a p id ,  s m a l l ,  and  w ea k . I n  m os t cases 
im p ro ve m e n t g r a d u a l ly  s e ts  i n ,  (1 —6 h o u rs )  a nd  th e  p a t ie n t  
f e e ls  f a i r l y  c o m fo r ta b le .  B u t in  tw o  o f  my cases v o m it in g  
c o n t in u e d  u n t i l  th e  3 r d  d a y , when d e a th  o c c u r re d  fro m  c o l la n s e  
P a in  i s  n o t n e a r ly  so common as one m ig h t  e x p e c t ;  i n  many 
in s ta n c e s  even e x te n s iv e  v e s ic a t io n  d e v e lo p s  ’’’ i t h o u t  any 
deg r e e /
(24)
d e g re e  o f  d is c o m fo r t .  I n  th e  l a t e r  s ta g e s  a>f des q u a - 
; m at io n  th e r e  i s  o f t e n  a g o o d  d e a l o f  d is t r e s s  fro m  
i t c h in g .  Y e t a num ber o f  th e  m os t s e v e re  ca se s  p a ss  
th ro u g h  th e  w h o le  c o u rs e  o f  th e  d is e a s e  w i t h o u t  m ore  
th a n  t r i f l i n g  d is c o m fo r t  d u r in g  d a i l y  d r e s s in g .
T o xa e m ia ; A f t e r  th e  i n i t i a l  sho ck  h a s  passed^ th e  
p a t ie n t  c o m p la in s  o f  l i t t l e  u n t i l  a b o u t th e  6 th  d ay , 
when th e  s lo u g h s  b e g in  t o  s e p a ra te .  Up t o  t h i s  t im e  
a ls o  th e  te m p e ra tu re  c h a r t  g iv e s  l i t t l e  cause f o r  
a n x ie t y .  A t t h i s  p e r io d ,  p ro b a b ly  on a c c o u n t o f  
im p e r fe c t  l e u c o c y t ic  d e m a rc a tio n , symptoms o f  s e p t ic  
a b s o r p t io n  s e t  i n  r a p id l y .  P u ls e  and  te m p e ra tu re  r i s e  
t o g e t h e r ,  and  a lb u m in  a p p e a rs  i n  th e  u r in e .  I n  th e  g ra v e  
cases a d e f i n i t e  n e p h r i t i s  o c c u r s ,  and  th e  p a t i e n t ' s  
r e s is t a n c e  t o  i n f e c t i o n  g r a d u a l ly  d im in is h e s .  T lie  
u r in a r y  c o n d i t io n  may y i e l d  to  t r e a tm e n t ,  b u t  n e c r o s is  
o f  th e  s k in  c o n t in u e s  w i t h  renew ed  v ig o u r  and  g a n g re n e  
s u p e rv e n e s . D e a th  ta k e s  p la c e  w i t h i n  a w eek o f  th e  o n s e t 
o f  a c u te  sym ptom s.
Complications and sequelae.
N e p h r i t i s  i s  th e  m os t d a n ge rous  c o m p l ic a t io n .  T h re e  o f  
th e  f o u r  cases  in  ray s e r ie s  d e v e lo p e d  t h i s  c o n d i t io n  
be tw ee n  th e  4 th  and  th e  6 th  d a y . The o n s e t was in s id io u s ,  




Of th e  u r in e .  V o m it in g  a nd  oedema d id  n o t  o c c u r  t i l l  
n e a r  th e  end. The f o u r t h  case  d e v e lo p e d  on th e  1 4 th  
d a y , th e  sudden o n s e t b e in g  m a rke d  by r i g o r  a nd  v o m it -  
: i n g .  T h is  p a t i e n t  u l t i r a a t e l y  re c o v e re d  a f t e r  a lo n g  
i l l n e s s .  (C ases 3 1 , 3 2 , 37 a nd  3 8 ) .
F u ru n c u lo s is  i s  a f a i r l y  common s e q u e l,  even i n  m i ld  c a s e s . 
The p r i n c i p a l  s i t u a t i o n s  a re  th e  n e c k , th e  b a c k , and  th e  
b u t to c k s .  T h is  c o n d i t io n  was w e l l - m a r k e d  i n  18 c a s e s . 
B e d so re s  d e v e lo p e d  in  2 cases  — i n  one as a t e im in a l  
phenom enon. The o th e r  case  (c a s e  38 ) was one o f  p r o -  
; lo n g e d  s e p t ic  i n f e c t i o n  w i t h  g r e a t  e m a c ia t io n ;  th e  b e d s o re  
d id  n o t  a p p e a r on th e  s i t e  o f  a b u rn .
A bscess fo r m a t io n  fro m  in v o lv e m e n t o f  th e  ly m p h a t ic  g la n d s  
was p re s e n t  i n  8 c a s e s . Two o f  th e s »  w e re  i n  th e  g r o in ,  
and  s i x  i n  th e  a x i l l a .
Pyuria occurred in three cases; in two of these it was 
. associated with severe septic b u m s  of the genitals; the 
third was a case of septic absorption from very extensive
b u m s .
F e m o ra l T h ro m b o s is  d e v e lo p e d  in  tw o  p a t i e n t s .  I n  one th e  
i n i t i a l  f e v e r ,  due to  B ro n cho p n e u m o n ia  and  s e v e re  b u m s ,  
began t o  s u b s id e  on th e  8 th  day b u t  d id  n o t  s e t t l e  s a t i s -  
: f a c t o r l l y .  A lo n g  s m o u ld e r le d  t o  a s h a rp  r i s e  o f  te m -  
tp o r a tu r e  on th e  51 t  day a cco m p a n ie d  by th e  s ig n s  o f  venous 
th r o m b o s is /
(26)
th ro m b o s is  in  th e  l e f t  t h ig h  and  le g .  The l e f t  c a l f  
m e a su re d  one in c h  m ore th a n  th e  r i g h t .  The c o n d i t io n  
y ie ld e d  r e a d i l y  to  t r e a tm e n t  by c i t r i c  a c id .  (The  
te m p e ra tu re  c h a r t  o f  t h i s  p a t i e n t  i s  shown on th e  
f o l lo w in g  p a g e ) .
P ro g n o s is  in  a case  o f  e x te n s iv e  b u m s  m ust n e c e s s a r i ly  
be  g u a rd e d . M os t o f  th e  le s io n s ,  i n d i v i d u a l l y ,  d id  
w e l l ;  b u t  th e  d e ve lo p m e n t o f  n e p h r i t i s  was a p o s s i b i l i t y  
w h ic h  c o u ld  n o t  be o v e r lo o k e d .  I f  th e  c r i t i c a l  7 th  day 
i s  s a fe ly  p a s s e d , one may c o n f id e n t ly  lo o k  fo rw a rd  to  a 
fa v o u ra b le  r e s u l t .  I n  ca ses  o f  m o d e ra te  s e v e r i t y  h e a l in g  
i s  u s u a l l y  c o m p le te  by th e  end o f  th e  f o u r t h  w e e k . O u r 
a f t e r - h i s t o r i e s  o f  cases t r a n s f e r r e d  t o  E n g la n d  show t h a t  
no  I n v a l id in g  d i s a b i l i t y  r e s u l t s  fro m  s k in  le s io n s  a lo n e .
"OOO"
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N o te s  and  R e fe re n c e s : S e c t io n  I I I #
(1 )  W a r th in  and  W e l le r  " M e d ic a l A s p e c ts  
o f  M u s ta rd  G a s".
(2 )  A m e rica n  U n iv e r s i t y  E x p e r im e n ta l S ta t io n ,
M onograph  N o. 1 .
E
S E C T I 0 N IV.
LESIONS OF THE 
E S P  I  R A T 0 R Y T R A C T .
(27)
LESIONS OF THE RESPIRATORY TRACT.
A . THE UPPER A IR  PASSAGES.
In c id e n c e ;  W ith  th e  e x c e p t io n  o f  some f i f t y  cases o f  
u n c o m p lic a te d  s k in  le s io n s ,  in f la m m a to ry  changes in  th e  
n a s o p h a ry n x  w e re  a lw a ys  o b s e rv e d . I n  m ost in s ta n c e s  
th e  r e a c t io n  i s  s e v e re  d u r in g  th e  f i r s t  tw o  d a ys , b u t  
th e  c o n d i t io n  y ie ld s  r e a d i l y  t o  t r e a tm e n t .  I n  o n ly  
156 cases was th e r e  s e v e re  p h a iy n g i t i s  w i t h  u lc é r a t io n  
o r  membrane fo r m a t io n ,  and  o f  th e s e  120 d e v e lo p e d  a c u te  
B r o n c h i t is  o r  B^:*onchopneumonia. I  have  n o t  seen any 
cases o f  s lo u g h in g  o f  th e  n a s a l mucous m em brane, b u t 
o b s t r u c t io n  by dense p u r u le n t  m a t e r ia l  i s  common. A 
d e f i n i t e  la iy n g  i t  i s  o c c u r re d  i n  218 c a s e s ; th e  f o l lo w -  
: in g  t a b le  shows t h e i r  d i s t r i b u t i o n .
T o ta l  num ber o f  ca se s ; 1500 P e r  c e n t .
S l ig h t  L a i y n g i t i s .  115 7 .6
S eve re  la iy n g  i t  i s  w i t h  c o m p le te
o r  p a r t i a l  a p h o n ia .  8 l  5 .4
U lc e r a t io n  o f  th e  v o c a l c o rd s  ( f ro m
la i y n g o lo g is t  »s r e p o r t ) *  22 1 .4
M o rb id  A natom y; A t a u to p s y  th e  p r i n c i p a l  le s io n s  a re  
fo u n d  a ro u n d  th e  t o n s i l s ,  th e  e p i g l o t t i s ,  and  th e  l a i y n x .
These c o n s is t  o f  u lc e r a t i o n  and  pseudo-m em brane fo r m a t io n .
The t o n s i l s  a re  o f te n  d e e p ly  n e c ro s e d  and  one f in d s  n o t  
i n f r e q u e n t l y /
(28)
i n f r e q u e n t ly  s m a ll s h a llo w  o v a l u lc e r s  b e h in d  th e  
p o s t e r io r  p i l l a r s  and in  th e  p y r i f o im  s in u s e s .
S lo ug h s  a re  fo u n d  a ls o  on th e  back o f  th e  to n g u e  
and  th e  e p i g l o t t i s ,  b u t  r a r e ly  on th e  p o s t e r io r  
p h a iy n g e a l w a l l .  The a p pe a ra n ce s  o f  th e  la i y n x  
and t r a c h e a  a re  m ore c h a r a c t e r i s t i c  o f  M u s ta rd  Gas.
O f 26 n e c r o p s ie s ,  i n  10 a f a ls e  membrane was fo u n d  
l i n i n g  th e  w h o le  le n g th  o f  la iy n x  and  t r a c h e a ;  in  4  
i t  e x te n d e d  l i t t l e  be yond  th e  l a i y n x ;  and  in  2 i t  was: 
c o n f in e d  to  th e  n e ig h b o u rh o o d  o f  th e  c o rd s .  I n  10 
cases no membrane was fo u n d . I t  was p re s e n t in  a l l  
a c u te  cases d y in g  b e tw een  th e  3 rd  and 1 0 th  d a ys , and 
in  4  o th e r s  (1 2 th  day -  2 ;  l 5 t h  day -  1 ,  and  1 7 th  day -  
1 ) .  I n  v ie w  o f  th e s e  f a c ts  i t  i s  a m a t te r  f o r  s u r p r is e  
t h a t  u ig e n t  o b s t r u c t io n  o f  th e  la iy n x  d id  n o t  o c c u r .  I n  
s e v e ra l cases l a ig e  f la k e s  o f  membrane w e re  e x p e c to ra te d  
( e .g .  Case 5 ) .  Oh re m o va l o f  t h i s  f a ls e  membrane th e  
u n d e r ly in g  t r a c h e a l  s u r fa c e  was fo u n d  to  be d a rk  p u r p le  
in  c o lo u r ,  in t e n s e ly  c o n g e s te d , and denuded o f  i t s  e p i t h e l iu m .  
Symptoms; Much o f  th e  d is c o m fo r t  fro m  w h ic h  g a s s e d  p a t ie n t s  
s u f f e r  i s  due to  th e  e a r ly  n a s a l o b s t r u c t io n  and th e  
a g g ra v a t io n  o f  th e  le s io n s  o f  m outh  and t h r o a t  by th e  
e n fo rc e d  o r a l  b r e a th in g .  The mucous membrane becomes d ry  
and  c ra c k e d ; th e  to n g u e  i s  h e a v i ly  c o a te d ; and so rd e s  c o l l e c t  
a ro u n d  th e  t e e th .  W ith  th e  o n s e t o f  la iy n g  i t  i s  th e  symptoms 
a r e /
(29)
a re  a g g ra v a te d : th e r e  is  a s h o r t ,  h u s k y , p a in f u l
cough , and  sputum  is  b ro u g h t up w i t h  d i f f i c u l t y .
F o rm e r ly  we a t t r i b u t e d  many sym ptom s, such  as 
r e s t le s s n e s s ,  d yspnoea , and c y a n o s is ,  t o  la r y n g e a l  
o b s t r u c t io n  and D r .  W ils o n  s u m o r t s  t h i s  v ie w .
A re v ie w  o f  th e  e v id e n c e , h o w e v e r, s u g g e s ts  s e v e ra l 
o b je c t io n s  to  i t s  a c c e p ta n c e :
( I )  These symptoms w e re  w e l l-m a rk e d  in  s e v e ra l 
cases in  w h ic h  no membrane was fo u n d , and th e y  a re  
common in  s e v e re  B ron cho p n e u in o n ia s  o f  c i v i l  l i f e  
( e . g .  The " S u f f o c a t iv e  C a ta r rh "  o f  th e  o ld e r  w r i t e r s ) .
( I I )  The dyspnoea  i s  se ldom  p a ro x y s m a l,  and  In  
o n ly  one case ( n o n - f a t a l ) s t r i d o r  was o b s e rv e d . The 
(^s p n o e a  c o n t in u e d  f o r  many days v f i t h o u t  any a c u te  c r is e s .
( I I I )  No d e a th  o c c u r re d  fro m  a s p h y x ia  o f  th e  
la r y n g e a l  t y p e .
I  c o n c lu d e  t h e r e fo r e  t h a t ,  w h i le  ps eu do-membrane 
may have  a g g ra v a te d  th e  c o n d i t io n ,  th e  r e a l  cause o f  th e  
S3nnptoms la y  i n  th e  d e e p e r in v o lv e m e n t o f  th e  lu n g  -  c o n - 
: s o l id a t io n - p lu g g in g  o f  th e  s m a lle r  b r o n c h i ,  a re a s  o f  
c o l la p s e ,  and co n se q u e n t a noxa e m ia .
B , THE BRONCHI AND LUNGS.
In c id e n c e ;  I n  565 (2 4 .2  p e r  c e n t . )  o f  my cases th e r e  was 
c l i n i c a l  e v id e n c e  o f  in v o lv e m e n t o f  th e  lo w e r  r e s p i r a t o r y  
t r a c t /
(30)
t r a c t ,  th e  le s io n s  v a ry in g  fro m  a m i ld  B r o n c h i t i s  to  
an In te n s e *  rapidly fatal B ro n ch o p n e u m o n ia . I n  205 
o f  th e s e  cases th e r e  was p y r e x ia  o f  m ôre th a n  a w e e k 's  
d u r a t io n .  R e s p ir a to r y  le s io n s  w ere  th e  p r in c i p a l  
cause o f  d e a th  i n  30 o f  my 40 f a t a l  c a s e s .
M o rb id  A na tom yj Summary o f  th e  re c o rd s  o f  26 A u to p s ie s ;
The le s io n s  w e re  n o t  c o : j f in e d  to  one lu n g  in  any c a s e , 
b u t f o r  th e  m ost p a r t  Wkee m ore advan ce d  on th e  one s id e  
th a n  th e  o th e r .  N e c r o s is ,  when p r e s e n t ,  was w id e ly  
d i s t r ib u t e d .
P le u r is y  was p re s e n t  in  a l l  b u t  th e  fu lm in a t in g  erases.
I t  was g e n e r a l ly  R e p re s e n te d  by a c o v e r in g  o f  t h i c k  re c e n t  
ly m p h , m ost f r e q u e n t ly  o v e r  th e  p o s t e r io r  and d ia p h ra g m a tic  
s u r fa c e s .  No f l u i d  was fo u n d  in  th e  p le u r a l  c a v i t y  e x c e p t 
i n  one case (p n e u m o th o ra x ) w he re  an ounce o f  f o u l - s m e l l in g  
f l u i d  was o b s e rv e d . I n  l a t e  cases th e  p le u r a l  a d h e s io n s  
w e re  w e l l - o r g a n iz e d  (c a s e s  29 and 3 0 ) .  The B ro n c h i c o n ta in #  
a y e l lo w  o r  b ro w n is h  p u r u le n t  f l u i d ,  o f te n  in  la r g e  q u a n t i t y .  
The s u r fa c e  o f  th e  l a r g e r  tu b e s  i s  deep re d  o r  p u r p le  in  
c o lo u r ,  and s c a t te r e d  a re a s  o f  n e c r o s is  a re  c le a r l y  v i s i b l e  
to  th e  n a ke d  eye.
As re g a rd s  th e  lu n g  i t s e l f ,  f o u r  f a i r l y  w e l l - d e f in e d  
ty p e s  o f  le s io n  a re  fo u n d , (1 )  I n  th e  f u lm in a t in g  c a se , 
a lre a d y  d e s c r ib e d ,  th e  lu n g s  a re  b u lk y ,  v e ry  h e a v y , and  p i t f  
, on p re s s u re .  The s u r fa c e  i s  d a rk  b lu e  in  c o lo u r ,  and f a i r l y  
u n i f o m /
(51)
u n i f o m .  On s e c t io n  th e  c u t p o r t io n s  b u lg e  o u tw a rd s  
and  d r ip  b lo o d  and  f r o t h y  se rum . The s iz e a b le  b r o n c h i  
exude on p re s s u re  c le a r  o r  s a n io u s  s e ro u s  f l u i d ,  b u t 
l i t t l e ,  i f  a n y , p u s . M a c r o s c o p ic a l ly  th e r e  i s  no 
e v id e n c e  o f  c o n s o l id a t io n  b u t  o n ly  c o n g e s t io n  and oedema.
/O \
M ic ro s c o p ic  e x a m in a tio n  o f  th e  s e c t io n s  shows A c u te
C a p i l la r y  B r o n c h i t is  o f  i r r e g u l a r  d i s t r i b u t i o n ;  i n  some 
cases much a lv e o la r  oedema r e la t in g  t o  s e v e re  damage to  
th e  b r o n c h io le s .  The a lv e o la r  c a p i l l a r i e s  a re  f o r  th e  m ost 
p a r t  c o n g e s te d , and th e r e  a re  some s m a ll ha em orrhages  in t o  
th e  a l v e o l i .  The e xu d a te  i s  h a r d ly  p u r u le n t ,  and  few  
o rg a n is m s  a re  s e e n .*
( i i )  I n  th e  A c u te  Case, i n  w h ic h  d e a th  to o k  p la c e  e a r ly  in  
th e  c o u rs e  o f  B ro n ch o p n e u m o n ia , th e  a p p e a ra n ce s  c lo s e ly  
re se m b le  th e  se co n d a ry  B ro ncho pneum on ias  o f  c i v i l  l i f e .
The le s io n s  fo u n d  a p p ro x im a te  to  one o r  o th e r  o f  tw o 
m a in  g ro u p s ,  th e  d is s e m in a te d  fo rm  and  th e  p s e u d o - lo b a r .
T h is  d iv i s io n  i s  o f  c o u rs e  a r t i f i c i a l ,  b u t  f o r  th e  p u rp o s e s
o f  d e s c r ip t io n  may be r e ta in e d .
The d is s e m in a te d  ty p e  i s  u s u a l ly  re c o rd e d  c l i n i c a l l y  
as Cap^llaiy B r o n c h i t i s .  The lu n g  i s  n o t  so b u lk y  as in  
th e  fu lm in a t in g  c a s e , and  does n o t  p i t  on p re s s u re .  I t  
i s  d a rk  in  c o lo u r  and shows s c a t te r e d ,  d e p re s s e d , s l a t y -  
b lu e  a re a s  o f  c o l la p s e  be tw een  w h ic h  a re  m ore p u r p le  t r a c t s  
o f  c o n g e s t io n .  S m a ll emphysematcms b u l la e  a re  seen a lo n g
t h e /
(3 2 )
th e  f r e e  m a rg in s .  The s u b s ta n c e  i s  f i r m e r  th a n  n o rm a l and 
la r g e ly  c r e p i t a n t ;  b u t  g e n t le  p re s s u re  be tw een  th e  f in g e r s  
may r e v e a l p o in t s  m ore s o l i d  th a n  th e  g e n e ra l s u b s ta n c e . On 
s e c t io n  th e  c u t s u r fa c e  does n o t  b u lg e  as a w h o le  b u t  s m a ll 
p ro m in e n t a re a s  a re  seen on c lo s e  e x a m in a t io n , Tire re  i s  a 
m o d e ra te  amount o f  o o z in g  o f  d a rk  b lo o d ,  and  th e  s m a lle r  
b r o n c h i show p in -h e a d  p r o je c t io n s  o f  y e l lo w  mu c o -p u s . The 
f r e s h  s e c t io n  p re s e n ts  tw o  v a r ie t ie s  o f  c o lo u r :  a ro u n d  th e
s m a ll b r o n c h i f o r  v a ry in g  d is ta n c e s  a re  seen c i r c u l a r  o r  
w edge -shaped  a re a s  o f  p a le  re d  o r  g r e y is h  c o lo u r ,  and  f i n e l y  
g r a n u la r  s u r fa c e .  These b ro n ch o p ne u m o n ia  is la n d s  a re  
s e p a ra te d  -'rom one a n o th e r  by t r a c t s  o f  d a rk  re d  c o n ^ s te d  
lu n g .  I n  some cases th e  s o l i d  a re a s  a re  so m in u te  t h a t  th e  
s e c t io n a l  s u r fa c e  a p pe a rs  as th o u g h  i t  h a d  been l i g h t l y  
p e p p e re d  w i t h  f in e  p in k is h - r e d  g r a in s .  I n  o th e rs  th e  a re a s  
a re  la r g e  and many show g ig # p lh g  ii^  c lu s t e r s  a ro u n d  th e  
d i s t r i b u t i o n  o f  a b ro n c h u s .
M ic r o s c o p ic a l ly  th e  a p pe a ra nce s  a re  th o s e  o f  d is c r e te  
b ronch o p ne u m o n ia  r a d ia t in g  fro m  c a p i l l a r y  b r o n c h i w h ic h  a re  
f i l l e d  w i t h  f i b r in o - p u r u le n t  p lu g s .  The le s io n s  a re  m ost 
in te n s e  c lo s e  to  th e  b r o n c h io la r  w a l ls  -  fro m  w h ic h  th e y  
o r ig in a t e  -  and fad e  g r a d u a l ly  to w a rd s  th e  p e r ip h e r y ,  w here  
th e r e  i s  c o n g e s t io n  and a lv e o la r  c a ta r r h .  The e xu d a te  shows 
re m a rk a b le  v a r ia t io n s  even in  one s e c t io n :  c lo s e  to  th e
b ro n c h i i t  i s  f r a n k ly  p u r u le n t  and o f t  ea  h a e m o rrh a g ic ; 
f a r t h e r /
(33 )
f a r t h e r  fro m  th e  c e n t r a l  fo c u s  i t  becomes f ib r in o u s  and 
0 edem atous.
The c o n f lu e n t  o r  p s e u d o - lo b m r fo rm  i s  re c o g n is a b le  
as such by p h y s ic a l  s ig n s  d u r in g  l i f e .  P o s t-m o rte m  th e  
lu n g  i s  f u l l e r  and  f i r m e r  th a n  th e  a b o ve , and la q g e  masses 
a re  s o l i d  to  th e  f e e l .  On s e c t io n  th e  e x te n s iv e  a re a s  o f  
c o n s o l id a t io n  s ta n d  o u t p r o m in e n t ly .  The b r o n c h i exude 
p u r u le n t  m a t e r ia l  on p re s s u re .  M ic r o s c o p ic a l ly  th e  
a p pe a ra n ce s  a re  th o s e  o f  c o n f lu e n t  b ronch o p ne u m o n ia  w i t h  
0edem atous , h a e m o rrh a g ic , and p u r u le n t  e x u d a te . V e ry  
r a r e ly  i s  th e r e  d i f f i c u l t y  i n  d i f f e r e n t i a t i o n  fro m  t r u e  
lo o a r  c o n s o l id a t io n ,  as th e  exuda te  i s  a lm o s t a lw a ys  m ore 
p u r u le n t  i n  th e  n e ig h b o u rh o o d  o f  th e  b ro n c h io le s  fro m  w h ic h  
th e  i n f e c t i o n  i s  d e r iv e d ,
( i i i )  The t h i r d  g ro u p  may be ro u g h ly  te rm e d  th e  s u p p u ra t iv e  
ty p e .  I t  in c lu d e s  a g r e a t  v a r ie t y  o f  le s io n s  w h ic h  have 
t h e i r  o r i g i n  i n  s e p t ic  B ro n cho p n e u m o n ia . The a c u te  s ta g e  
has p ro g re s s e d  f a r t h e r ,  h o w e v e r, and a c tu a l  n e c r o s is  o f  lu n g  
t is s u e  has ta k e n  p la c e .  C l i n i c a l l y  t h i s  g ro u p  i s  re c o g n is e d  
by th e - deve lopm en t o f  p ro fo u n d  to x a e m ia , i l l - s m e l l i n g  sputum  
w i t h  c h a r a c t e r i s t i c  m ic ro s c o p ic  a p p e a ra n c e s , and a p y r e x ia  
o f  th e  s w in g in g  s e p t ic  t y p e .
The p o s t-m o rte m  a ppea rances  v a ry  w i t h  th e  advancem ent o f  
th e  le s io n .  I n  e a r ly  cases th e  n e c r o t i c  changes a re  n o t  v e iy  
e v id e n t  m a c r o s c o p ic a l ly , b u t th e  s o l i d  a re a s  a re  m ore f r i a b l e  
t h a n /
(54)
th a n  u s u a l and th e  s m a l le r  b r o n c h i exu.de a t h i n ,  n o n -  
te n a c io u s  p u r u le n t  f l u i d .  In  m ore advance  ceases th e  n e c r o t ic  
a re a s  a re  o la i n l y  v i s i b l e ,  g r e y ,  b r e a k in g ,  and  i n f i l t r a t e d  w i t h  
p u s . M ic r o s c o p ic a l ly  th e r e  a re  w id e s p re a d  a c u te  in f la m m a to ry  
changes o f  th e  b ro n c h io la B  w a l l s ,  w i t h  much t is s u e  n e c r o s is  
in  and  a ro u n d  th e s e ,  and c o p io u s  m ic r o b ic  i n f e c t i o n .
" I n f e c t i o n *  w r i t e s  D r .  Shaw D unn, "seems to  f o l lo w  v e iy  
f r e q u e n t ly  on th e  d e s t iu c t io n  o f  e p i t h e l iu m  in  th e  t ra c h e a  
and b r o n c h i ,  and i t  sp re a d s  by th e  b r o n c h i c a u s in g  th e  
s u p p u ra t iv e  changes . . . I n  th e  w o rs t  ty p e  th e  i n f e c t i o n  
a c q u ire s  a h ig h  lo c a l  v i r u le n c e ,  p ro b a b ly  b e cause  th e  o rg a n ism s  
o b ta in  u n im pe ded  g ro w th  in s id e  th e  f i b r i n  p lu g s  w h ic h  o r o te c t  them  
(a s  does a se q u e s tru m  o f  b o n e , f o r  exam ple ) fro m  th e  a c t io n  
o f  le u c o c y te s .  The r e s u l t  i s  f o c a l  n e c r o s is  o f  th e  
b r o n c h io la r  w a l ls  and  o f  s u r ro u n d in g  a re a s  o f  p u lm o n a ry  t i s s u e ;  
t h i s  may s p re a d  to  fo rm  l a r g e r  l e s io n s , "
( I v )  A c h ro n ic  ty p e  o f  le s io n  i s  fo u n d  in  a few  c a s e s , b u t  i s  
no doub t r e p r e s e n ta t iv e  o f  a l a r g e r  num ber who s u r v iv e .  The 
appe a ra nce s  a re  th o s e  o f  a c h ro n ic  i n t e r s t i t i a l  pneum on ia  w i t h  
g e n e ra l f ib r o u s  th ic k e n in g  o f  th e  a lv e o la r  w a l l s .  Some 
a lv e o la r  s p a c e s , c o n ta in  p lu g s  o f  o rg a n iz in g  f ib r o u s  t i s s u e ,  
and  in  one case th e  b r o n c h io le s  showed a c o n d i t io n  o f  
*o b l i t e r a t i v e  b r o n c h io l i t i s . »
A note on Bacteriology;
I n  th e  a c u te  B ronchopneum on ias d i r e c t  e x a m in a tio n  o f  th e  
s p u tu m /
(55)
sputum  showed a m ix e d  i n f e c t i o n  in  w h ic h  e i t h e r  pneum oodccus 
o r  s t re p to c o c c u s  was th e  p re d o m in a n t o rg a n is m . My e x p e r ie n c e  
o f  d i r e c t  and c u l t u r a l  e x a m in a t io n  o f  th e  sputum  i s  n o t 
s u f f i c i e n t  to  j u s t i f y  me in  d ra w in g  g e n e ra l c o n c lu s io n s .
B u t I  may a t  le a s t  say t h i s ^ t h a t  i n  m os t o f  th e  o u ts p o k e n  
B ro n ch o -p n e u m o n ia s  ( w i t h  c l i n i c a l  s ig n s  o f  c o n s o l id a t io n )  I  
fo u n d  th e  pneum ococcus p re d o m in a n t,  w h i le  in  th e  m ore a c u te  
and f a t a l  " c a p i l l a r y  B r o n c h i t i s "  th e  s tre p to c o c c ù s  h e ld  th e  
f i e l d .  F u r th e rm o re ,  cases o f  th e  fo"--mer ty p e  showed a te n d e n cy  
to  s e l f  l i m i t a t i o n , th e  tem uer a tu r e  o f te n  f a l l i n g  by c r i s i s  o r  
l y s is  a b o u t th e  1 1 th  to  th e  1 4 th  day . I n  tw o  cases o f  
c o n f lu e n t  B ro n  ch o -pn  eumon i  a th e  spu tum  showed a p re d o m in a n t 
s t r e p to c o c c u s ;  m ost m ortem  th e  lu n g  t is s u e s  g a ve  an a bun d a n t 
c u l t u r e  o f  a s h o r t  s t r e p to c o c c u s .  I n  th e  case  o f  empyema (2 4 ) 
and t h a t  o f  p n e u m o th o ra x  (2 1 )  th e  i n f e c t in g  o rg a n is m , in d ic a te d  
by sputum  e x a m in a tio n  and  p ro v e d  by c u l t u r e  o f  th e  p le u r a l  f l u i d ,  
was a h a e m o ly t ic  s t r e p to c o c c u s .  In  tw o l a t e  c a s e s , in  w h ic h  a 
s low  n e c r o s is  o f  n u lm o n a ry jt 1 s s u e le d  t o  th e  f a t a l  r e s u l t ,  
s ta p h y lo c o c c u s  was fo u n d  in  th e  t is s u e s .
I n  th e  case  o f  re c ru d e s c e n c e s  I  su g g e s t th e  fo l lo w in g  Sequence 
o f  e v e n ts  as a p o s s i b i l i t y :  a p r lm a iy  m ix e d  i n f e c t i o n  w i t h  a
p re d o m in a n t pneum ococcus: r e s o lu t io n  be'*«een th e  1 1 th  and  1 4 th
days so f a r  as th e  pneumococ(3us was co n c e rn e d : and  c o n t in u e d
in v a s io n  o f  th e  lu n g  t is s u e  by one o f  th e  o th e r  p y o g e n ic  o rg a n ism s  
r e s u l t in g  e i t h e r  in  a c h ro n ic  ro c  ess o r  in  a renew ed access  o f  
f e v e r /
(S6)
fe v e r ,
(5)
D r, W ils o n ,  h o w e v e r, r e p u d ia te d  t h i s  s u g g e s t io n ,  and
c o n s id e re d  i t  m ore p ro b a b le  t h a t  th e  re -c ru d e s c e n c e  was th e
(4 )
r e s u l t  o f  a w a rd  i n f e c t i o n ,  such  as M cC a llum  and C ole  
d e s c r ib e  i n  "’e la t io n  to  t h e i r  cases o f  pneum onia  f o l lo w in g  
m e a s le s . The w h o le  s u b je c t  o f  m ix e d  i n f e c t i o n  and re ­
c ru d e s c e n c e , h o w e v e r, demands f u r t h e r  i n v e s t ig a t i o n ,
SiaÆPTOMS; The omm o f  a t y p i c a l  case .
I t  i s  n o t  easy to  t e l l  th e  e x a c t p o in t  o f  t im e  a t  w h ic h  
se co n d a ry  i n f e c t i o n  o f  th e  lu n g  commences. I n  some cases 
th e r e  i s ,  d u r in g  th e  second  d ay , q u i t e  a d e f i n i t e  ab a tem e n t 
o f  th e  I n i t i a l  symptoms o f  gas  p o is o n in g ,  and th e  pneum on ia  
s e ts  in  a b r u p t ly  w i t h  a sha rp  r i s e  o f  te m p e ra tu re  a n d ^ - “  ' 
r e s p i r a t io n s  on th e  t h i r d  d ay . I n  o th e r  cases t h i s  l u l l  is  
n o t  ma I k e d ,  and i n i t i a l  symptoms pass im p e r c e p t ib ly  in t o  th o s e  
c h a r a c t e r i s t i c  o f  B ro n ch o p n e u m o n ia , By th e  end o f  th e  t h i r d  
day th e  t y p i c a l  a p p e a ra n ce s  a re  f u l l y  d e v e lo p e d * The p a t ie n t  
l i e s  on h is  back w i t h  h is  m ou th  o p en ; th e  fa c e  i s  n o t
f lu s h e d  as a r u le ,  and a lm o s t i n v a r ia b ly  t h e r e  is  a s l i g h t
/
c y a n o t ic  t in g e  a b o u t th e  l i p s  and  th e  m a la r  p ro m in e n c e s .
The m e n ta l c o n d i t io n  as a r u le  i s  c le a r  and v ig o r o u s .  The 
b re a th in g  i s  h u r r ie d  and n o is y ;  v e ry  r a r e ly  i s  i t  e i t h e r  
o b s t r u c te d  o r  ’(’'o lu n t a r ] l y  r e s t r i c t e d .  Cough i s  f r e q u e n t ,  
h a rs h  and T .a ln fu l :  th e  p a in ,  h o w e v e r, i s  due to  th e
in  f  1 amm a t  o ry  /
(37)
in f la m n a to r y  c o n d i t io n  o f  th e  la r y n x :  i t  i s  n o t  o f
p le u r a l  o r i g i n .  The p u ls e  i s  i n v a r ia b ly  r a p id  d u r in g  
th e  a c u te  .s ta g e ;  i t  i s  s t ro n g  and  o f  g o o d  vo lu m e . The 
te m p e ra tu re  te n d s  to  re m a in  h ig h ,  above 1 0 1 ° , w i t h  s m a ll 
d a i l y  r e m is s io n s .  I n  fa v o u ra b le  cases th e  f e v e r  p e r s is t s  
f o r  fro m  8 to  14 days ( u s u a l ly  a b o u t 11 days) and th e n  
f a l l s  by r a p id  l y s i s .  In  a few  cases t r u e  c r i s i s  o c c u rs .
A f t e r  t h i s  p e r io d  c o n v a le s c e n c e  g e n e r a l ly  p ro c e e d s  s lo w ly  
w i t h o u t  s e r io u s  i n t e r r u p t i o n ,  A s m o u ld e r in g  te m p e ra tu re  
f o r '  a week o r  te n  days i s  a common f e a t u r e ,  and  i s  p e rh a p s  
due t o  a b s o rp t io n  o f  t o x i a  p ro d u c ts  fro m  damaged b r o n c h ia l  
w a l l s ,  n e c r o t ic  a re a s  o f  s k in ,  e t c .  C o n va lesce n ce  i s  
c o m p le te ly  e s ta b l is h e d  in  fro m  th r e e  to  f o u r  w ee ks . I n  
g ra v e  cases th e  symptoms a re  m ore m a rke d . C ya n o s is  b e g in s  
e a r ly  and  s t e a d i l y  deepens; p u ls e  and r e s o i r a t io n s  
g r a d u a l ly  r i s e ,  and th e  te m p e ra tu re  has a te n d e n c y  to  f a l l ,  
Toxaem ic  s ig n s  b e g in  to  ape e a r ;  a t  f i r s t  s l i g h t  e v e n in g  
d e l i r iu m ,  and  l a t e r  in te n s e  r e s t le s s n e s s ,  m u t te r in g  d e l i r iu m ,
p ic k in g  a t  th e  b e d c lo th e s ,  e t c .  I n  many p a t ie n t s ,
h o w e v e r, th e  m in d  re m a in s  c le a r  to  th e  end , and  d e a th  a p p e a rs  
to  be due to  f a i l u r e  o f  th e  r i g h t  h e a r t .
S p e c ia l F e a tu re s :  P a in :  T h e re  i s  f r e q u e n t ly  c o m p la in t  o f
c h e s t p a in ,  b u t  t h i s  i s  n o t  o f  th e  p l e u r i t i c  t y p e .  I t  i s  
m ore a < ^ r a te ly  d e s c r ib e d  as a s e n s a t io n  o f  raw ness l o c a l i z e d  
b e n e a th  th e  s te m ym #  I t  i s  due to  a c u te  in f la m m a t io n  o f  
/6 ie  t ra c h e a  and b r o n c h i .  I n  g r a v e r  cases t r u e  p l e u r i t i c  
p a in /
(3 8 )
p a in  a p p e a rs , u s u a l ly  i n  th e  re g io n  o f  th e  n ip p le  on e i t h e r  
s id e .  I t  a p p e a rs  r e l a t i v e l y  l a t e  in  th e  d is e a s e  and  i s  due 
to  th e  s p re a d  o f  I n f e c t io n  to  a l o c a l i z e d  a re a  o f  p le u r a ,  
D ysphoea i s  a c o n s ta n t  sym ptom ; i n  th e  e a r ly  s ta g e s
i t  i s  acco m pa n ied  by l i t t l e  r e a l  d is t r e s s ,  b u t th e  s t r u g g le
f o r  b r e a th  i s  one o f  th e  m ost t e r r i b l e  fe a tu r e s  o f  s th e n ic
cases d u r in g  th e  l a s t  few  d a ys . I t  i s  a p p a re n t ly  due to  th e
f i l l i n g  up o f  th e  s m a l le r  b r o n c h i  w i t h  te n a c io u s  m ucous; in
p a r t  a ls o  p e rh a p s  to  th e  d im in is h e d  ra n ge  o f  e x p a n s io n  o f  a
lu n g  whose e l a s t i c i t y  i s  g r e a t ly  im p a ir e d ;  and  in  p a r t
p o s s ib ly  to  a c o n d i t io n  o f  b r o n c h ia l  spasm. T h is  o p p re s s iv e
ty p e  o f  dyspnoea i s  n o t  a c h a r a c t e r i s t i c  o f  to x a e m ia  ca se s .
Cough; The p e c u l i a r  n a tu re  o f  th e  cough in  M u s ta rd  (las
b ro nch o p ne u m o n ia  i s  m a in ly  a c c o u n te d  f o r  by th e  la r y n g o -
is ih fc n M fy  h o a rse ^
t r a c h e a l  in v o lv e m e n t .  I n  th e  e a r ly  s ta g e s  th e  cough^o ^ - f e »
Iwd +ke lv»ove>wei^ts o f tkc
^ v o c a l c o rd s  and  th e  p h a ry n g e a l m u s c le s  do n o t  g iv e  i t  th e
" g r i p "  n e c e s s a iy  f o r  th e  e je c t io n  o f  spu tum . C o n s e q u e n tly , 
a lth o u g h  th e  sputum  has n o t  th e  te n a c io u s  c h a r a c te r  fo u n d  in  
lo b a r  p n e u m o n ia , th e  p a t i e n t  h as  th e  g r e a te s t  d i f f i c u l t y  in  
e x p e c to r a t io n .  I n  f a t a l  cases th e  e x p u ls iv e  p o w e r o f  th e  
cough i s  a b o l is h e d  a l t o g e t h e r ,  and  th e  m u c o p u ru le n t m a t e r ia l  
l i e s  u n d is tu r b e d  in  th e  p h a iy n x  o r  l a i y n x .  I t  i s  t h is ,  w h ic h  
g iv e s  r i s e  to  th e  w e l l  known la iy n g e a l  g u ig le  w h ic h  a p p e a rs  in  
th e s e  cases as a te r m in a l  phenom enon.
The Sputum i s  o f  c o n s id e ra b le  im p o r ta n c e . I n  a l l  s e v e re  cases
V
(59)
I  e s t im a te d  th e  d a i ly  t o t a l ,  and exam ined  spec im ens b o th  
in  b u lk  and m i c r o s c o p i c a l l y a s  a r o u t in e .  The c h a r t  o f  
th e  d a i ly  t o t a l  was o f te n  o f  v a lu e  i n  fo l lo w in g  th e  p ro g re s s  
o f  th e  c a s e , A g ra d u a l f a l l  i n  a t o t a l  o r i g i n a l l y  h ig h  was 
o f  g o o d  p r o g n o s is ,  w h i le  a sputum  t o t a l  p e r s is t e n t l y  h ig h  
a f t e r  th e  f a l l  o f  te m p e ra tu re  and r e s p i r a t io n s  was a w a rn in g  
o f  f u r t h e r  m is c h ie f .  By e x a m in a tio n  in  b u lk  th e  d e ve lo p m e n t 
o f  n e c r o s is ,  b r o n c h ie c ta s is  and g a n g re n e  w ere  in d ic a te d  by th e  
c h a r t c t  e r i s t i c  a p pe a ra nce  o f  th e  lo w e s t  la y e r  on s e t t l i n g ; *  
th e  s m e ll v a r ie d  fro m  a f a i n t  p o s t m ortem  room o d o u r in  
n e c r o s is  ' t o  an In te n s e  f o e t o r  in  g a n g re n e .
I n  m ic ro s c o p ic  e x a m in a t io n , a f t e r  many f a i l u r e s ,  I  fo u n d  
th e  te c h n iq u e  recommended by B esa nco n , and de Jong s im p le  
i n  e x e c u t io n  and o f  v e ry  c o n s id e ra b le  c l i n i c a l  v a lu e ,  A 
g h r t& e n  o f  sputum  w as re c e iv e d  d i r e c t l y  i n t o  a s t e r i l e  P e t r i  
d is h .  I n  th e  la b o r a t o iy  i t  was w ashed w i t h  n o rm a l s a l in e  
to  remove g ro s s  c o n ta m in a t io n  and  th e n  s p re a d  on s l id e s  w i t h  a 
p la t in u m  lo o p .  The r o u t in e  s ta in s  u se d  w e re  Unna»s M e th y le n e  
B lu e  and  G-ram’ s s t a in .  I n  each case a ro u g h  c o u n t o f  
o rg a n is m s  was made, d is re g a rd in g  th e  b u c c a l and p h a ry n g e a l c e l l s ,  
and  th e  p re d o m in a n t o rg a n is m  n o te d .  The d ia g n o s t ic  a c c u ra c y  
o f  t h i s  m e thod  was s t r i k i n g l y  d e m o n s tra te d  a t  s e v e ra l a u to p s ie s  
and  in  th e  case o f  empyema. The n a tu re  o f  th e  m a t r ix  was th e n  
a s c e r ta in e d ,  th e  re d d is h  h y a l in  mucus b e in g  d i f f e r e n t i a t ëd fro m  
th e  v io l e t - b l u e  s e ro -a lb u m in o u s  ex.i da t e. By t h i s  means th e  
e x is t  e n c e /
(40)
e x is te n c e  and  degree  o f  oedema c o u ld  be g a ug e d . F i n a l l y ,  
th e  c e l l u l a r  a p p e a ra nce s  w ere  in s p e c te d ,  and th e  e -^ is te n c e  
o f  ex trem e  d e g e n e ra t io n ,  excess o f  b lo o d  c o rp u s c le s ,  
e o s in o p h i l ia , e t c . ,  s p e c ia l ly  n o te d .  E x a m in a t io n  o f  
smears re v e a le d  in  cases o f  e x te n s iv e  n e c r o s i f l  and  g a n g re n e  
th e  p re s e n c e  o f  e la s t i c  t i s s u e .
P h y s ic a l  s ig n s ;
In s p  e c t io n ;  O rth o p n o e a  i s  th e  r u le  d u r in g  th e  a c u te  s ta g e . 
T h e re  is  r a r e ly  any d i f f e r e n c e  to  be n o te d  be tw een  th e  two 
s id e s .  The w h o le  c h e s t i s  in c re a s e d  in  v o lu m e , and th e  range  o f  
r e s p i r a t o r y  movement i s  d im in is h e d , P o w e ll and H a r t le y  (^ ^  
p o in t  o u t t h a t  in  h e a l t h  th e  r e s i l i e n c y  o f  th e  c h e s t w a l l  i s  
i n  fa v o u r  o f  I n s p i r a t i o n ,  Now in  th e  oedema and b ro n c h o ­
pneum onia  o f  gas p o is o n in g  th e  lu n g s  a re  in c re a s e d  in  b u .lk , 
so th a t  t h i s  re s e rv e  p o w e r o f  r e s i l i e n c e  is  m ore o r  le s s  
n e u t r a l i z e d .  The re s e rv e  c a p a c ity  o f  th e  th o r a x  b e in g  th u s  
ta k e n  u p , i n s p i r a t i o n  becomes an a c t  o f  v o lu n ta r y  fo r c e ,  and 
th e  a c c e s s o ry  m u sc le s  o f  i n s p i r a t i o n  a re  b ro u g h t in t o  p la y .
In  g ra v e  c a s e s , s u c k in g  in  o f  th e  i n t e r  c o s ta l  spaces and  o f  
th e  lo w e r  r ib s  s i g n i f i e s  a p ro fo u n d  in t e r f e r e n c e  w i t h  th e  
r e s p i r a t o r y  f u n c t io n .
P a lp a t io n  i s  o f  l i t t l e  v a lu e ,  and v o c a l f r e m itu s  i s  n o t  
o b ta in a b le  as a s ig n .
P e rc u s s io n ; I n  th e  e a r ly  s ta g e s  o f  an a c u te  case th e r e  i s  
a lw a ys  some im p a irm e n t a t  th e  b a s e s . L a t e r ,  when th e  oedema has 
d im in is h e d /
(41)
d im in is h e d , and  th e  b ro n o h o p n e u m o n ia  i s  f u l l y  d e v e lo p e d , 
t h i s  im p a irm e n t o f t e n  c le a r s ,  so t h a t  th e  w h o le  c h e s t i s  
re s o n a n t,  B ro n ch o p n e u m o n ic  c o n s o l id a t io n  was in d ic a t e d
by d e f i n i t e  d u ln e s s  i n  le s s  th a n  h a l f  th e  c a s e s , th ro u g h ­
o u t th e  c o u rs e  o f  th e  i l l n e s s .  D u r in g  th e  f i r s t  f i v e  days 
hhe p re s e n c e  o f  la r g e  a re a s  o f  d u ln e s s  was e x c e p t io n a l .  
A l t e r a t i o n  o f  th e  p e rc u s s io n  n o te  i s  much m ore common in  
l a t e  c a s e s , in  w h ic h  a p le u r a l  in v o lv e m e n t  h a s  a p p e a re d . 
A u s c u l t a t io n ;  D u r in g  th e  f i r s t  few  days th e r e  i s  l i t t l e  
a l t e r a t i o n  o f  th e  b r e a th  s o u n d s . Two v a r i e t i e s  o f  
a d v e n t i t io u s  sounds a re  h e a rd  in  t y p i c a l  ca ses  -
(1 )  S o no rous  and  la r g e  b u b b l in g  r a le s  o b v io u s ly  d e r iv e d  
fro m  th e  l a r g e r  tu b e â ,
(2 )  S m a ll b u b b l in g  r â le s ,  somewhat d is t a n t  a nd  m u f f le d ,  
due t o  th e  p re s e n c e  o f  oedema o f  th e  lu n g .
D u r in g  th e  s u c c e e d in g  days th e r e  i s  an e x t r a o r d in a r y  v a r ie t y  
o f  a u s c u l t a t o r y  s o u n d s , v e r y  d i f f i c u l t  t o  i n t e r p r e t .  T h re e  
ty p e s  may be d is t in g u is h e d ,
(a )  The o u ts n o k e n  b ro n ch o p n  eumon ia ;_  p r o lo n g e d  e x p i r a t io n  
and  b r o n c h ia l  b r e a th in g  a re  h e a rd  o v e r  la r g e  a re a s  o f  th e  
c h e s t w a l l .  A d v e n t i t io u s  sounds a re  few  o r  a b s e n t ,
B ro n c h o p h o ry  i s  w e l l -m a rk e d ,
(b ) The di s c r e t e  ty p e ;  S m a ll p a tc h e s  o f  b r o n c h ia l  o r  b ro n c h o -  
v e s ic u la r  b r e a th in g  a re  d is c o v e re d .  E ls e w h e re  a re  h e a rd  
s i b i l a n t  and s m a ll b u b b lin g  r â le s .  I n  some cases b r o n c h ia l  
b re a th in g  i s  n o t  so e v id e n t ,  b u t  s m a ll o r  m edium c r a c k l in g
r a l e s /
(42)
f â le s  a re  h e a rd ,  coin ing r % h t  up in t o  th e  s te th o s c o p e .
T h is ,  i n  my e x p e r ie n c e ,  i s  a v a lu a b le  and im p o r ta n t  s ig n  
o f  c o n s o l id a t io n .  The v o ic e  sounds a re  n o t  m a rk e d ly  
a l t e r e d ,
( c )  The c l i n i c a l  " C a p i l l a r y  b r o n c h i t i s " ;  I n  t h i s  ty p e  
th e  v o ic e  and b re a th  sounds a re  fe e b le ,  e s p e c ia l ly  a t  th e  
b a s e s . E x p i r a t io n  i s  h a r d ly  a u d ib le .  These s o u n d s , h o w e v e r, 
a re  la r g e ly  m a rked  by in n u m e ra b le  s m a ll b u b b lin g  r â le s  w h ic h  
a re  h e a rd  th ro u g h o u t  th e  c h e s t .
In  th e  s ta g e  o f  r e s o lu t io n  th e  s ig n s  o f  c o n s o l id a t io n  
d is a p p e a r  as a r u le  v e ry  s lo w ly .  W e ll-m a rk e d  c r e p i t u s  re  dux 
i s  p re s e n t  i n  a b o u t h a l f  th e  ca se s ,
COMPLICATIONS AND TERMINATIONS,^
Compared w i t h  I n f lu e n z a l  Pneum onia th e  c o m p lic a t io n s  o f  
M u s ta rd  Gas Pneum onia a re  fe w .
P le u r is y ,  as d e m o n s tra te d  by a c c u m u la t io n s  o f  lym ph  on th e  
lu n g  s u r fa c e s ,  and th e  p re s e n c e  o f  re c e n t  a d h e s io n s , i s  
fo u n d  in  m ost o f  th e  f a t a l  cases d y in g  a f t e r  th e  second 
day . I t  i s  se ldom  made o b v io u s  d i r in g  l i f e  e i t h e r  s u b je c t iv e ly  
o r  by  e x a m in a t io n , A t y p i c a l  a c u te  p le u r is y  c l i n i c a l l y  
d e m o n s tra b le  by f r i c t i o n  so u n d s , o c c u rs  n o t  in f r e q u e n t ly  
a f t e r  th e  a c u te  s ta g e  has p a s s e d . The te m p e ra tu re  c h a r t ,  
a f t e r  s e t t l i n g  f o r  a few d a ys , shows a se c o n d a ry  r i s e ,  as 
shown in  cases 1 3 -1 6 ,
Empyema/
(43)
Empyema o c c u r re d  in  o n ly  one case in  o u r  s e r ie s .  I t  
d e v e lo p e d  on th e  l e f t  s id e  a f t e r  a te m p o ra ry  ab a te m e n t o f  
th e  a c u te  b ro n ch o p ne u m o n ia  be tw een th e p L im  and  1 4 th  da ys .
The c a u s a t iv e  o rg a n is m  was a s t r e p to c o c c u s ,  A f u l l e r  
d e s c r ip t io n  o f  t h i s  case i s  g iv e n  in  th e  a p p e n d ix  (c a s e  24 ) 
P neum othorax o c c u r re d  in  one ca se . I t  d e v e lo p e d  on th e  
1 7 th  d a y , and was due to  th e  r u p tu r e  o f  a s m a ll abscess  n e a r  
th e  apex o f  th e  r i g h t  lo w e r  lo b e  (ca se  21)
No C a rd ia c ,  c e r e b r a l ,  o r  o th e r  c o m p lic a t io n s  w e re  o b s e rv e d . 
P u lm onary  apop lexy was n o te d  in  one case . The p a t ie n t  was 
a d m it te d  on th e  3 rd  day s u f f e r in g  fro m  e x te n s iv e  b u m s ; th e  
p ro g re s s  o f  th e s e  was u n fa v o u ra b le  and on th e  9 th  day th e  p u ls e  
began to  f a i l  and th e  u a t ie n t  became d e l i r io u s  and in c o n t in e n t .  
Up to  th e  8 th  day th e  c h e s t s ig n s  ^ 'ave  no s p e c ia l  cause f o r  
a n x ie ty .  On th e  9 th  day th e  b re a th in g  was v e ry  h u r r ie d  and 
th e  sputum  t in g e d  w i t h  b lo o d ;  th e r e  was e x trem e  t h i r s t  and  a 
ru n n in g  p u ls e .  (Case 36)
P o s t M ortem  a f r e s h  and e x te n s iv e  h a e m o rrh a g e , th e  s iz e  o f  an 
a p p le ,  was d is c o v e re d  a t  th e  base o f  th e  l e f t  lu n g .  T h e re  w ere  
no s ig n s  o f  o r g a n iz a t io n  in  th e  re d  c l o t .
T e rm in a t io n  in  B r o n c h ie c ta s is ,
O f 26 a u to p s ie s  a v i e i l -m a rke d  b r o n c h ie c ta s is  was p re s e n t  in  
3 ca se s . I n  one o f  th e s e  (d e a th  on 1 3 th  day) th e  r i g h t  lo w e r  
l o b .3 showed advan ce d  c y l i n d r i c a l  b r o n c h ie c ta s is .  A n o th e r  was
b e ( o w
a s s o c ia te d  w i t h  g a n g r e n e  — th e  case q u o te d  a b ove . I n  th e  t h i r d  
c a s e /
(44)
case (d e a th  on 5 6 th  day) th e  l e f t  lo w e r  lo b e  showed l i t t l e  
e ls e  th a n  d i l a t e d  c y l i n d r i c a l  and  s a c c u la r  b r o n c h i  (c a s e s  
2 2 , 2 3 , and  2 9 . )
I t  i s  d i f f i c u l t  to  e s t im a te  th e  fre q u e n c y  o f  B ro n c h ie -  
: c t a s i s  in  p a t ie n t s  who s u r v iv e d *  I n  th e  th r e e  f a t a l  cases 
th e  p h y s ic a l  s ig n s  w e re  m asked by c o n c u r re n t  B r o n c h i t i s  and 
B ro n cho p n e um o n ia . The d ia g n o s is  was made fro m  th e  s p e c ia l  
c h a ra c te rs  o f  th e  sou tu rn , and  th e  ty p e  o f  th e  fe v e r .
S im i la r l y  in  s e v e ra l n o n - f a t a l  cases B r o n c h ie c ta s is  was 
d ia g n o s e d  by t h i s  m eans. The c h a r a c t e r i s t i c  ty p e  o f  fe v e -  i s  
shown i n  th e  c h a r t s .  (Cases 2 6 , 2 7 , 2 8 . )  W a s tin g  i s  a v e ry  
o ro m in e n t m a n i f e s ta t io n  o f  t h i s  c o n d ^ t io n .
T e rm in a t io n  in  P u lm o na ry  n e c r o s is  and  ab scess  fo r m a t io n .  
N e c r o t ic  changes w e re  fo u n d  in  th e  b ro n  ch o -p n  eumon i c  p a tc h e s  
in  10 c a s e s , and in  f o u r  a c tu a l  abscess  fo rm a t io n  o c c u r re d .
In  th r e e  o f  th e s e  th e  abscess  was in  the l e f t  u p p e r  lo b e .
No t y p i c a l  s ig n s  w e re  p re s e n t d u r in g  l i f e ;  th e  te m p e ra tu re  
c h a r ts  w e re  in  no way c h a r a c t e r i s t i c  — The o n ly  in d ic a t io n s ,  
in  f a c t  VIere th o s e  p re s e n te d  by th e  c h a r a c te r  o f  th e  spu tum . 
(Case 20 a p re n d ix )
T e rm in a t io n  in  G angrene .
I n  t h i s  s e r ie s  one case o c c u r re d ,  T lie  c l i n i c a l  s ig n s  w e re  
th o s e  o f  in te n s e  to x a e m ia  and a h o r r i b l e  f o e t o r  o f  th e  snu tum . 
The p a t ie n t  d ie d  on th e  1 5 th  day. P o s t m ortem  e x a m in a tio n
show e d /
(45)
showed in  a d d i t io n  to  th e  c h a r a c t e r i s t i c  a p pe a ra n ce s  o f  
d is s e m in a te d  g a n g re n e  o f  th e  lu n g ,  a lm o s t co m p le te  
d e s t r u c t io n  o f  th e  v o c a l co rd s  (c a s e  2 3 . )
T e rm in a t io n  i n  C h ro n ic  Pneum onia .
D e la y e d  r e s o lu t io n  was o f  common o c c u r re n c e ,  eh en i n  
r e l a t i v e l y  m i ld  ca s e s . I n  m os t cases i t  am ounted to  
p e r s is t e n t  co’ g h  w i t h  m u c o p u ru le n t sp u tum , and  a sm o u ld e r 
o f  te m p e ra tu re  la s t in g  f o r  s e v e ra l w e e ks . I n  a fe w , a 
d e f i n i t e  re c ru d e s c e n c e  o c c u r re d ,  u s h e re d  in  by a c u te  p l e u r i t i c  
p a in *  I n  tw o  cases o n ly  c h ro n ic  pneum on ia  was d e m o n s tra te d  
p o s t  m o rtem .
I t  i s  n o t  easy to  d e te rm in e  to  w h a t e x te n t  c h ro n ic  
Pneum onia d e v e lo p e d  in  cases* t r a n s f e r r e d  to  E n g la n d . T h a t 
i t  d id  o c c u r  in  a s m a ll p r o p o r t io n  i s  c le a r  fro m  th e  a f t e r ­
h i s t o r i e s  w h ic h  we h a ve  re c e iv e d  th ro u g h  th e  c o u r te s y  o f  th e  
m e d ic a l re s e a rc h  C o m m itte e . In  tw o cases f i b r o i d  changes • 
w ere  d e m o n s tra te d  by 3&-fay as w e l l  as c l i n i c a l  e x a m in a t io n . 
E x a m in a tio n  f>r th e  T u b e rc le  B a c i l lu s  was a lw a ys  n e g a t iv e .
The p e r io d  o f  in v a l id is m  in  cases t r a n s f e r r e d  t o  E n g la n d
v a r ie d  be tw een th r e e  and  s ix  m o n th s ,
p ro g n o s is .
In  t h i s  s e r ie s ,  th e  m o r t a l i t y  fro m  B ronchopneum on ia  was 
20 p e r  c e n t . ,  m ost o f  th e  d e a th s  o c c u r r in g  in  th e  a c u te  s ta g e  
be tw een  th e  3 rd  and  1 1 th  da ys . B ra ve  in d ic a t io n s  a re  th e  
e a r ly  o n s e t o f  deep c y a n o s is  and  to x a e m ia . A s te a d y  d e c lin e  
i n /
(46)
in  th e  sputum  c u rv e  i s  a g o od  s ig n , b u t  a r a p id  f a l l  w i t h
a b o l i t i o n  o f  th e  cough r e f l e x  i s  a f a t a l  i n d i c a t i o n .  The
e v id e n ce  fro m  p u ls e  and r e s p i r a t io n s  i s  o f  d o u b t fu l  v a lu e
and even th e  degree  o f  p y r e x ia  may be v e ry  d e c e p t iv e ,
due
D eath  a p p e a rs  to  b e , ,q u ite  as f r e q u e n t ly  to  I n t e r t f e r e n c e  w i t h  
th e  f u n c t io n  o f  r e s p i r a t io n  by oedema and  c o n s o l id a t io n ,  as 
i t  i s  to  p o is o n in g  o f  th e  v a s o -m o to r  c e n t r e s .  I n  t h i s  r e s p e c t ,  
th e  c o n d i t io n  d i f f e r s  fro m  th e  pneum on ias o f  c i v i l  l i f e . ( ^ )
D ia g n o s is .
A d e f i n i t e  d ia g n o s is  o f  B ronchopneum on ia  can se ldom  be made 
on p h y s ic a l  s ig n s  a lo n e ,  b u t fro m  p o s t  m ortem  é v id e n c e  one can 
c o n f id e n t ly  a s s e r t  t h a t  in  s e v e re  cases o f  gas  p o is o n in g  a f t e r  
th e  t h i r d  d a y , w he re  th e  m a in  t r o u b le  i s  i n  th e  c h e s t ,  c o n - 
: s o l i d a t i o n  i s  a lw a y s  p r e s e n t .
■oOo*
N o te s  and R e fe re n c e s ,
(1 )  Q u a r te r ly  J o u r n a l o f  M e d ic in e ,  Ja n u a ry  1920 ,
(2 )  D r ,  J ,  Shaw Dunn -  p r i v a t e  r e p o r t  on s e c t io n s .
The g r e a t  p a r t  o f  th e  p a t h o l i c a l  h is t o lo g y  
r e f e r r e d  t o  i n  t h i s  s e c t io n  i s  fo u n d e d  on D r ,
Shaw D unn ’ s r e p o r ts  on s e c t io n s  s u b m it te d  to
h im  by  D r ,  In g ra m ,
(3 )  (Q u a r te r ly  J o u rn a l o f  M e d ic in e , J a n u a ry  1920 ,
(4 )  M cC a llum  and C o le , J o u m . Am er, Med, A sso c ,
A p r i l  1 9 1 8 , IX X , H o , 1 6 ,1 1 4 7 ,
(5 )  B esancon  and De J o n g , « I,'Exam en des C ra c h a ts " .
(6 )  O s ie r ,  P r in c ip le s  and  P r a c t ic e  o f  M e d ic in e  page V
oOO"
s E C T I 0 H V.




The o f f i c i a l  F re n c h  a c c o u n ts  o f  M u s ta rd  Gas P o is o n in g ,  
is s u e d  d u r in g  19 18 , e x p re s s e d  s t r o n g ly  th e  v ie w  th a t  M u s ta rd
Gas, as s u c h , a lw a ys  e x e rc is e s  a n o is o n o u s  in f lu e n c e  on th e
( 2 ) ^ 
g e n e ra l s ys te m . The German re p o r ts  ( p u b l is h e d  J u ly  1918)
w e re  m ore g u a rd e d , b u t h in t e d  a t  th e  p o s s i b i l i t y  o f  a b s o rp t io n
o f  th e  gas byh th e  s k in  and co nseq uen t s y s te m ic  le s io n s .
The g e n e ra l t r e n d  o f  m ore re c e n t  s tu d ie s  has been to  em phasize
th e  l o c a l  le s io n s  and  to  c o n s id e r  such g e n e ra l symptoms as
/ g \
o c c u r  to  be la r g e ly  due to  se co n d a ry  i n f e c t i o n ,  W a r th in   ̂  ̂
f o r  exam p le , c o n c lu d e s  t h a t  " a l l  th e  changes seen can be 
e x p la in e d  as due to  th e  d i r e c t  l o c a l  a c t io n  o f  M u s ta rd  Gas 
V a p o u r, o r  as se co n d a ry  to  shock o r  se co n d a ry  i n f e c t i o n  o f  
th e  le s io n s , "
I t  i s  now n e c e s s a ry  to  exam ine in  d e t a i l  th e  e v id e n c e  
f o r  and a g a in s t  th e  v ie w  th a t  M u s ta rd  ges  has a s p e c i f i c
g e n e ra l a c t io n ;
1 .  M e y e r / '^ ^  th e  d is c o v e r e r  o f  D lo h lo r e th y ls u lp h id e ,  
s ta te d  t h a t  th e  l o c a l  a p p l i c a t io n  o f :  th e  l i q u i d  o r  i t s  v a p o u r 
to  th e  s k in  was a b le  to  g iv e  r i s e  to  m e ta s ta t ic  in f la m m a t io n  
o f  t h e  eye and  to  p n eu m o n ia . T h is  s ta te m e n t r e c e iv e d  c o n s id e r -  
;a b le  s u p p o r t b u t was f i n a l l y  d is p ro v e d , so f a r  as a n im a l 
e x p e r im e n ts  w ere  c o n c e rn e d , by W a r th in .  I t  has  bean d is -  
:p ro v e d  a g a in  and  a g a in  in  my own e x p e r ie n c e . I  h a v e  c o l e c te d  
s i x  cases o f  v e ry  se ve re  s k in  le s io n s  w h ic h  d e v e lo p e d  no
c o n j u n c t i v i t i s /
(48)
c o n ju n c t i v i t i s  and no r e s p i r a t o r y  sym ptom s. One o f  th e s e  
(ca se  5 1 ) came to  a u to p s y , and no damage w h a te v e r  was fo u n d  
jjo eye s , b r o n c h i ,  o r  lu n g s ,
2  ̂ G a s t r o - in t e s t in a l  sys te m ; The F re n c h  a c c o u n ts  
s ta te  t h a t  w he re  th e r e  i s  a g e n e ra l a f f e c t io n  o f  th e  s k in  
p ro d u c e d  by M u s ta rd  Gas, th e  d ig e s t iv e  a p p a ra tu s  I s  a lw a ys  
a f f e c t e d ,  "Thê g a s t r i c  m ucosa has l o s t  i t s  sheen and i s  o f  
a d a r k is h —re d  c o lo u r .  One f in d s  on th e  g r e a t e r  c u rv a tu re  
p u n c ta te  ecchym oses and  som etim es t r u e  u lc e r a t i o n  , • • • The 
i n t e s t i n e  i s  o f te n  a f f e c t e d .  Towards th e  end o f  th e  je ju n u m  
and  in  th e  i le u m  one f in d s  oedem atous segm ents o f  b o w e l, 
i n f i l t r a t e d  and c o n g e s te d  th ro u g h o u t t h e i r  w h o le  t l i ic k n e s s .
The la r g e  i n t e s t i n e  i s  m ore r a r e ly  a f f e c t e d ;  th e  le s io n s  a re  
u s u a l ly  s i t u a t e d  i n  th e  re c tu m , and f a ls e  membrane and u l c e r -  
; a t i o n  may be s e e n ."  The German w a r  a c c o u n ts  n o te  " M a la is e  
and f re q u e n t  v o m it in g  a t  th e  c o m m œ cem ent o f  th e  i l l n e s s  , . . 
f r e q u e n t  d ig e s t iv e  t r o u b le s  such  as p a in  in  th e  s tom ach , 
d ia r rh o e a  and v o m it in g ,  and o b s t in a te  c o n s t ip a t io n .
Haemorrhages i n  th e  i n t e s t i n a l  mucous m em brane, as w e l l  as 
in f la m m a to ry  e xu d a te s  , , .h a ve  been fo u n d  a t  a u to p s y ,
W a f th in ,  on th e  o th e r  h a n d , a f t e r  re v ie w in g  th e  e v id e n c e  
b ro u g h t fo rw a rd  by F re n ch  and I t a l i a n  a u th o rs ,  sum m arizes th e  
r e s u l t s  o f  h is  own e x p e r im e n ta l w o rk  as f o l lo w s ;
"T h e  g a s t r o - i n t e s t i n a l  symptoms seen in  g a s s e d  human b e in g s  
a re  p ro b a b ly  c h ie f l y  r e f l e x ,  a s s o c ia te d  e i t h e r  w i t h  shock o r
w i t h /
(49)
w i t h  r e s p i r a t o iy  i r r i t a t i o n .  As in  o th e r  fo rm s  o f  
g a s s in g  5 i t  i s  p ro b a b le  t h a t  th e  e ro s io n s  o r  u lc e r s  
o f  th e  stom ach and i n t e s t i n e  may be e m b o lic  i n  c h a r a c te r ,  
th e  e m b o li a r is in g  in  th e  p r im a ry  o r  in f e c t e d  m u s ta rd  
gas le s io n s  o f  th e  s k in  o r  e ls e w h e re . I t  i s  a ls o  
p o s s ib le  t h a t  in  man as in  a n im a ls ,  l o c a l i s e d  e s c h a rs  
o f  th e  g a s t r o - i n t e s t i n a l  mucosa may be p ro d u c e d  by th e  
d i r e c t  a c t io n  o f  m u s ta rd  gas s w a llo w e d  in  c o n ta m in a te d  
fo o d  o r  s a l iv a
Prom th e  cases o f  my s e r ie s  I  have  o b ta in e d  c l i n i c a l  
and  p a th o lo g ic a l  e v id e n c e ,
(a )  C l i n i c a l  e v id e n c e ; The symptoms w h ic h  le a d  one to  
s u s p e c t g a s t r o - i n t e s t i n a l  le s io n s  a re  n a u se a , v o m it in g ,  
a b d o m in a l p a in ,  and d ia r rh o e a  o r  c o n s t ip a t io n .  Now, w h i le  
a h is t o r y  o f  nausea and v o m it in g  i s  g iv e n  by th e  m a jo r i t y  
o f  s e v e re ly  g a s s e d  p a t ie n t s ,  th e  p e r s is te n c e  o f  th e s e  
symptoms beyon d  th e  second  day i s  v e ry  r a re  in d e e d . I n  
t h i s  s e r ie s  o n ly  13 cases w e re  c o l le c t e d ;  8 o f  th e s e  s u f f e r -  
;e d  fro m  e x te n s iv e  B u m » ; in  th e s e  th e  v o m it in g  was 
a s s o c ia te d  w i t h  o th e r  m a n i f - e s ta t io n s  o f  s e v e re  s h o c k . Two 
o f  th e m , i n  f a c t ,  d ie d  in  a s y n c o p a l a t t a c k .  The re m a in in g  
5 cases gave  a h is t o r y  o f  h a v in g  d runk  c o n ta m in a te d  s h e l l -  
h o le  w a te r ;  on a d m is s io n  th e y  s u f fe r e d  fro m  n a u s e a , 
s a l i v a t i o n ,  and o c c a s io n a l v o m it in g  a f t e r  fo o d .  T h e re  w ere  
no le s io n s  o f  th e  eyes o r  th e  r e s p i r a t o r y  t r a c t ,  b u t  th re e  
sh o w e d /
(50)
showed p h a rÿ n g e a l c o n g e s t io n  and e x c o r ia t io n s  ro u n d  th e  
l i p s .  The symptoms p e r s is t e d  in  a m i ld  d e g re e , w i t h o u t  
p y r e x ia ,  f o r  3 -  5 d a y s , b u t  a l l  5 w e re  c o m p le te ly  o o n -
tv a la s c e n t  w i t h i n  10 days o f  o n s e t .
R e fe re n c e  i s  made l a t e r  t o  a s m a ll g ro u p  o f  cases i n  
w h ic h  d e la y e d  v o m it in g , u n d o u b te d ly  f u n c t io n a l  i n  o r i g i n ,
o c c u r re d .  (S e c t io n  V I . )
D ia r rh o e a  was n o te d  in  48  cases d u r in g  t h e i r  s ta y  i n  
h o s p i t a l .  I t  was no  m ore f r e q u e n t  i n  g a s s e d  men th a n  in  
th e  o r d in a r y  m e d ic a l cases o f  th e  w a rd s . I n  t h e  m ore 
s e r io u s  gas  cases d ia r r h o e a ,  o r  in d e e d  any s ig n  o f  g a s t r o ­
i n t e s t i n a l  d is tu rb a n c e ,w a s  e x tre m e ly  r a re  a f t e r  th e  f i r s t  
48  h o u rs .  C o n s t ip a t io n ,  o f  c o u rs e , was common -  b u t  no 
m ore s e v e re  th a n  one u s u a l ly  f in d s  in  a s tro n g  man who i s  
su d d e n ly  c o n f in e d  to  b e d  and  a m i lk  d i e t .  A b d o m in a l p a in  
was a much m ore f r e q u e n t  c o m p la in t ,  and  o f te n  accom pan ied  
by e p ig a s t r ic  te n d e rn e s s .  I t  w a s , in  m ost c a s e s , th e  
r e s u l t  o f  m u s c u la r  s t r a i n  p ro d u c e d  by c o u g h in g .
( b )  P a th o lo g ic a l  e v id e n c e ; 1 0  cases in  w h ic h  v o m it in g
was a p ro m in e n t symptom d u r in g  l i f e ,  came e v e n tu a l ly  t o  
a u to p s y .  I n  3  o f  th e s e  v o m it in g  h a d  c o n t in u e d  u p  t o  th e  
p o in t  o f  d e a th . I n  th e s e  th r e e  cases th e  g a s t r i c  v e s s e ls  
w e re  d e e p ly  e n g o rg e d , and  p e te c h ia l  h aem o rrha ges  w e re  seen 
a ro u n d  t h e  le s s e r  c u r v a t u r e  and in  th e  duodenum. One case
Showed/
(51)
showed a p a tc h ,  th e  s iz e  o f  a f i v e - s h i l l i n g  p ie c e  in  w h ic h  
th e  g a s t r i c  m ucosa had  de f i n  i t  e ly  l o s t  i t s  sh een . S e c t io n s  
w e re  t r a n s m it t e d  to  D r .  Shaw Dunn who re p o r te d  t h a t  th e re  
w ere  c e r t a in l y  no g ro s s  le s io n s  to  be fo u n d . I n  th e  re m a in -  
: in g  7 cases no change g r e a t e r  th a n  c o n g e s t io n  was fo u n d .
I  e xam ined  th e  e n t i r e  i n t e s t i n e  in  a l l  10 cases and fo u n d  
no s ig n s  o f  any changes d e e p e r th a n  a s im p le  engorgem ent o f  
v e s s e ls .
I n  c o n s id e r a t io n  o f  t h i s  e v id e n c e , th e n ,  I  c o n c lu d e  t h a t  
g a s t r o - i n t e s t i n a l  symptoms a re  a r a re  phenomenon in  M u s ta rd  
Gas P o is o n in g ,  b u t t h a t  when p r e s e n t ,  th e y  a re  due to  th e  
o p e r a t io n  o f  one o f  th e  f o l lo w in g  ca u se s ;
(1 )  S h ock : T h is ,  as a lre a d y  m e n tio n e d , i s  a common 
m a n i f e s ta t io n  o f  th e  o n s e t o f  e x te n s iv e  s k in  in v o lv e m e n t ,  and  
i s  r e l a t i v e l y  s l i g h t  in  cases f r e e  o f  s e r io u s  cu ta n e o u s  i n j u r y .  
S im i l a r l y ,  v o m it in g  i s  w e l l-m a rk e d  and p ro lo n g e d  o n ly  i n  cases 
'fchere th e  s k in  i s  s e r io u s ly  a f f e c t e d .  I  b e l ie v e  t h a t  shock i s
t i l 0 m ost common e x c i t in g  cause o f  v o m it in g .
(2 )  The s w a llo w in g  o f  c o n ta m in a te d  m a t e r ia l ,  w i t h  s a l i v a  
e t c . ,  i s  a p o s s ib le  ca u se ; i t  i s  n o t  im p ro b a b le  t h a t  s m a ll 
q u a n t i t ie s  o f  m u s ta rd  ga s  a re  s u f f i c i e n t  to  a c t  as an e m e t ic ,  
a lth o u g h  n o t  in  such s t r e n g th  as to  cause g ro s s  le s io n s .
(3 )  R e f le x  i r r i t a t i o n  fro m  co u gh , th e  t i c k l i n g  o f  an
0 0 demat eus u v u la  e t c . ,  do g iv e  r i s e  to  v o m it in g  i n  c e r t a in  
c a s e s ; b u t t h i s  ty p e  o f  v o m it in g  i s  r e a d i l y  d is t in g u is h e d
b y /
(52)
by i t s  o n s e t o n ly  a f t e r  a p ro lo n g e d  pa roxysm  o f  c o u g h in g .
The U r in a r y  S ystem ; The F re n c h  a u t h o r i t i e s  la y  g r e a t  
s t r e s s  on th e  u r in a i y  changes as i n d i c a t i v e  o f  a g e n e ra l 
p o is o n in g  o f  th e  sys te m ; " I n  s e r io u s  cases i t  i s  a lm o s t 
c o n s ta n t ly  p r e s e n t ;  i f  i t  re a che s  a m a rked  degree  and  
p e r s is t s ,  i t  i s  a g ra v e  s ig n .  I t  has a t r u e  p r o g n o s t ic  
v a lu e .  "
(7 )
D r .  G .R . H e r r im a n , a f t e r  a c a r e fu l  s tu d y  o f  30 cases 
o f  M u s ta rd  Gas P o is o n in g  o f  a l l  deg rees  o f  s e v e r i t y ,  comes to  
th e  fo l lo w in g  c o n c lu s io n s ;  " M i ld  cases o f  s k in  b u rn s  show 
no changes in  th e  u r in e .  M o d e ra te ly  s e v e re  and  s e v e re  cases
show a f t e r  th e  f i r s t  week d e f i n i t e  changes c o n s is t in g  o f  a 
d im in u t io n  o f  th e  u r in a i y  o u tp u t ,  in c re a s e d  c o n c e n t ra t io n  and  
a c i d i t y ,  a lb u m in u r ia ,  and d im in is h e d  u re a  and c h lo r id e  o u tp u t ;  
in  th e  s e d im e n t may be fo u n d  c a s ts ,  re n a l e p i t h e l iu m ,  re d  b lo o d  
c e l l s  and  an in c re a s e d  num ber o f  le u c o c y te s .
We b e l ie v e  t h a t  th e  changes in  th e  u r in e  may be in t e r p r e t e d  
as dependen t upon th e  se co n d a ry  i n f e c t i o n  a n d , in  p a r t  
p o s s ib ly ,  due to  th e  a b s o rp t io n  o f  t o x i c  p ro d u c ts  fro m  th e  
n e u r o t ic  s k in  r a t h e r  th a n  to  any d i r e c t  t o x ic  a c t io n  o f  
M u s ta rd  G a s ."
U n fo r tu n a te ly  H e r r im a n ’ s cases w e re  n o t  seen u n t i l  a f t e r  
th e  1 0 th  day o f  i l l n e s s ,  so he was u n a b le  to  d e te rm in e  th e  tdme 
o f  o n s e t o f  th e s e  changes. I  have been m ore fo r tu n a te  In  




and so ^  a b le  to  a r r i v e  a t  d e f i n i t e  c o n c lu s io n s ,  on t h i s  
p o in t .  On th e  o th e r  h and  I  h a d  n e i t h e r  th e  a n n a ra tu s  n o r  
th e  o p n o r tu n i t y  to  make such co m p le te  a n a ly s e s  as D r .  H e rr im a n  
ha s  done.
I n  my s e r ie s  th e  u r in e  o f  n e a r ly  a th o u e a n d  p a t ie n t s  was 
exam ined  -  a num ber w h ic h  in c lu d e d  a l l  th e  seve re , ca s e s .
The o c c u rre n c e  o f  a lb u m in u r ia  i s  s t r i k i n g l y  r a r e ;  I  was a b le  
to  c o l l e c t  o n ly  30 cases in  w h ic h  m ore th a n  a f a i n t  t r a c e  was 
p r e s e n t .  These cases w ere  a l l  s e r io u s ,  and in  e ve ry  one 
se conda ry  in f e c t i o n  h a d  ta k e n  p la c e  b e fo re  th e  a p pe a rance  o f  
th e  a lb u m in .
S ix te e n  o f  th e s e  cases w ere  a s s o c ia te d  w i t h  v e ry  se ve re  
cu ta n e o u s  le s io n s ;  in  these^ a lb u m in u r ia  d id  n o t  a p p e a r u n t i l  
a f t e r  th e  4 th  d a y , when n e c r o s is  was a t  i t s  h e ig h t  and  s e p a ra t-  
; i o n  o f  th e  s lo u g h s  had  begun . I t  was n o t  an i s o la t e d  
phenomenon b u t  was a lw a ys  acco m pan ied  by o th e r  s ig n s  o f  s e p t ic  
a b s o r p t io n .  I n  4  o f  th e  w o rs t  cases an a c u te  n e p h r i t i s  
s u p e rv e n e d .
14 cases o f  a lb u m in u r ia  re m a in  to  be c o n s id e re d : i n  3
o f  th e s e  th e  o n s e t was d e f i n i t e l y  r e la t e d  to  th e  deve lopm en t 
o f  a c o m p lic a t io n  -  empyema, p u lm o n a ry  a b s c e s s , and  fe m o ra l 
th ro m b o s is .  I n  th e  re m a in in g  11 cases i t  was a s s o c ia te d  w i t h  
s e ve re  b ro n ch o p n e u m o n ia ; in  th e s e  i t  was m o d e ra te  in  am oun t, 
and th e  u r in e  p re s e n te d  th e  u s u a l f e b r i l e  c h a ra c te rs  o f  h ig h  
c o lo u r ,  h ig h  s p e c i f i c  g r a v i t y  and  in c re a s e d  a c i d i t y .  Such 
appea rances /
(54)
ap pe a rances  a r e ,  o f  c o u rs e , n o t  p e c u l ia r  to  M u s ta rd  Gas, 
b u t  r a y  be fo u n d  in  many cases o f  pneum on ia  in  c i v i l  l i f e .
A num ber o f  my b ro nchopneum on ia  cases w e re  f r e e  fro m  a lb u m in  
th ro u g h o u t th e  i l l n e s a .
M ic r o s c o p ic a l ly  th e  u s u a l ap pe a ra nce s  w e re  n o te d ,  th e  
o n ly  re m a rk a b le  fe a tu r e s  b e in g  th e  la r g e  num oer o f  b lo o d -  
c a s t s in  th r e e  cases o f  n e p h r i t i s .
O th e r  U r in a r y  C h a ra c te rs .  I n  cases o f  e x te n s iv e  b u m s  
one c o n s ta n t ly  fo u n d  a v e ry  h ig h  degree  o f  a c i d i t y ,  b u t n e i t h e r  
a ce to n e  n o r  d ia c e t ic  a c id  w e re  p r e s e n t ,  even in  th e  te r m in a l  
s ta g e s . No s u g a r  was fo u n d  in  any ca se .
F in  d in g  s a t  A u t o p sy ; I n  15 o u t o f  th e  18  cases in  w h ic h  
K id n e y  s e c t io n s  w ere  exam ined  D r .  Shaw Dunn fo u n d  "M a rke d  
c o n g e s t io n ,  e s p e c ia l ly  o f  th e  g lo m e r u l i .  T h is "  he  a d d s , "has  
no s p e c i f i c  s ig n i f i c a n c e ,  as i t  i s  a lm o s t a lw a ys  p re s e n t w i t h  
o th e r  g a s e s . "
As a p r o g n o s t ic  fe a tu r e  a lb u m in u r ia  i s  in  i t s e l f  o f  l i t t l e  
s ig n i f i c a n c e .  I n  many fa ta l -  cases i t  a p p e a re d  o n ly  as a 
te r m in a l  phenom enon, w h i le  n o t  a fe w , in ’w rh ic h  i t  a p p e a re d  
e a r ly  and  in  c o n s id e ra b le  am oun t, u l t im a t e l y  made, a p e r f e c t  
re c o v e ry .
The s ig n i f i c a n c e  o f  r e n a l changes may t h e r e fo r e  be  summed 
up as fo l lo w s ;
A m arked  degree  o f  a lb u m in u r ia  i s  a r a r e  e v e n t i n  M u s ta rd  
G-as P o is o n in g .  When p r e s e n t , i t  i s  a lw a ys  a s s o c ia te d  w i- th
s e c o n d a ry /
(55)
se conda ry  b a c t e r ia l  i n f e c t i o n .  The s e v e re s t  degrees  o f  
a lb u m in u r ia ,  and a c tu a l  n e p h r i t i s ,  have  been fo u n d  o n ly  in  
cases o f  e x te n s iv e  s e p t ic  b u m s *
4  ̂ The B lo o d : The i n t e r p r e t a t i o n  o f  th e  B lo o d  changes
fo l lo w in g  upon  M u s ta rd  Gas P o is o n in g  has been th e  s u b je c t  
o f  much c o n t ro v e rs y :  D r . M a tthew  J ,  S te w a r t   ̂  ̂ e xam ined
th e  b lo o d  in  a num ber o f  cases and  fo u n d  in  m ost a le u c o c y to s is  
w i t h  a r e l a t i v e l y  h ig h  p o ly m o rp h  c o u n t .  He c o n c lu d e d  t h a t ,  
so lo n g  as th e  le u c o c y to s is  was m a in ta in e d ,  th e  case g e n e r a l ly  
fa r e d  w e l l ;  b u t  a p r o g re s s iv e  f a l l  i n  th e  c o u n t i n  th e  co u rse
o f  th e  i n f e c t i o n  was o f  g ra v e  omen.
D r .  G .R. H e rr im a n  exam ined  th e  b lo o d  in  30 c a s e s , and 
fo u n d  -  i n  s e v e re  i n f e c t io n s  -  a w e l l-m a rk e d  p o ly m o rp h  
le u c o c y to s is .  He o b s e rv e d  no cases o f  le u c o p e n ia .  I t  i s  to  
be n o te d ,  h o w e v e r, t h a t  none o f  h is  cases w e re  exam ined  b e fo re  
th e  1 0 th  day o f  i l l n e s s ;  i t  i s  p ro b a b le  th e r e fo r e  t h a t  by t h a t  
t im e  r e g e n e ra t iv e  changes w e re  in  th e  a s c e n d a n t. As one w o u ld  
e x p e c t ,  D r .  H e rr im a n  a ls o  f in d s  a . s l i g h t  se c o n d a ry  anaem ia  in  
s e v e re  c a s e s ; e o s in o p h i l ia ,  and  th e  a p pea ra nce  o f  m y e lo c y te s
and young fo rm s  o f  le u c o c y te s .
The m ost e x te n s iv e  b lo o d  e x a m in a tio n s  in  t h i s  c o n d i t io n
(9 )
w e re  th o s e  u n d e r ta k e n  by D r .  K rum bhaar . T h is  o b s e rv e r  
fo u n d  a le u c o p e n ia  in  2S o u t o f  108 cases exam in e d , b u t  "m o s t 
o f  th e s e  c o u ld  be exam ined  o n ly  o n ce , s h o r t ly  a f t e r  b e in g  g a s s e d . 
T h is  e x a m in a tio n  does n o t a p p e a r to  be o f  much v a iu e ,  as L?any o f  
t h e /
(56)
th e  c o u n ts  may have  been m ade, b e fo re  th e  deve lo p m en t o f  b lo o d  
changes ha d  b e g u n . I n  31 ca s e s , h o w e v e r. D r .  K rum b haa r made 
m ore th a n  one e x a m in a t io n ,  and d is c o v e re d  a le u c o p e n ia  in  19 , 
w h i le  6 o f  th e  re m a in in g  12 showed a f a l l i n g  c o u n t, "Wlien 
th e  le u c o c y te  c o u n t ^%11 b e lo w  50 .00 ," he a d d s , " re c o v e ry  
fo l lo w e d  in  o n ly  th r e e  c a s e s ; so t h a t  a s e v e re  le u c o p e n ia  
came to  in d ic a t e  a v e ry  bad  p r o g n o s is ,  and a p e r s is t in g  le u c o c y -  
: t o s i s  a g o o d  p r o g n o s is , "  I n  a l l  th e s e  cases D r ,  K rum bhaar 
f i n d s ,  b u t does n o t  e m p ha s ize , an i n i t i a l  le u c o c y to s is .
The f in d in g s  o f  th e s e  o b s e rv e rs ,  i t  seems to  me, a re
e s s e n t ia l ly  s im i l a r ;  th e  tw o w o rk e rs  on e a r ly  cases f i n d  an
i n i t i a l  le u c o c y to s is  c o r re s p o n d in g  w i t h  th e  o n s e t o f  se co n d a ry  
i n f e c t i o n ;  e x c e p t i n  a few g ra v e  cases in  w h ic h  e i t h e r  a 
le u c o p e n ia  o r  a f a l l i n g  c o u n t was o b s e rv e d . I n  fa v o u ra b le  
cases a le u c o c y to s is  p e r s is t e d .  The o b s e rv e r  o f  l a t e  cases 
f in d s , a le u c o c y to s is  in  c o m b in a tio n  w i t h  r e g e n e r a t iv e  b lo o d  
changes . These changes a re  in  no way s p e c i f i c ,  b u t  a re  
fo u n d  in  many o th e r  s ta te s ,  n o ta b ly  s e v e re  pneum on ias o f  c i v i l  
I  c o n s id e r ,  t h e r e f o r e ,  t h a t  D r ,  K rum bhaa r has no 
j u s t i f i c a t i o n  f o r  h is  c o n c lu s io n  t h a t  "m u s ta rd  gas e x e rc is e s
on th e  b lo o d  a d i r e c t  t o x i c  a c t io n .
My own r e s u l t s  a re  in  ag reem en t w i t h  th e  above f in d in g s ;
D r , A lm ond and I  w ere  a b le  to  s tu d y  o n ly  10 c a s e s , b u t
th e s e  w ere  f a i r l y  r e p r e s e n ta t iv e  o f  th e  s e v e re  ty p e s  w io h  w h ic h
we h ad  to  d e a l.
T h e /
(57)
The re d  c o rp u s c le s  num bered o v e r  f i v e  m i l l i o n  in  a l l  
b u t tv7o p ro lo n g e d  s e p t ic  ca s e s , in  w h ic h  th e  c o u n ts  w e re  
r e s p e c t iv e ly  4 ,5 0 0 ,0 0 0  and  4 ,1 0 0 ,0 0 0 .  The h a e m o g lo b in  c o n te n t 
was n e v e r  b e lo w  7sX . The le u c o c y te s  showed no change u n t i l  
th e  3a?d m o rn in g , (m o rn in g  e x a m in a tio n s  o n ly  w e re  made) when 
a sh a rp  h is e  in  num bers s ig n a l iz e d  th e  o n s e t o f  s e c o n d a iy  
i n f e c t i o n .  The a v e ra g e  c o u n t in  th e  f i r s t  week was be tw een 
1 5 ,0 0 0  and 2 5 ,0 0 0 , One case o n ly  -  one o f  p ro fo u n d  to x a e m ia  
w i t h  d e a th  on th e  6 th  day -  showed a le u c o p e n ia  (7 ,3 0 0  on th e  
4 th  m o rn in g ) .  One f a t a l  case showed a p r o g r e s s iv e  f a l l  in  th e  
co u n t fro m  1 4 ,0 0 0  to  8 ,0 0 0  on th e  day b e fo re  d e a th . I n  th e  
re m a in d e r  th e  le u c o c y to s is  was m a in ta in e d ,  a lth o u g h  tw o  de a th s  
o c c u r re d .  One case of s e ve re  b u m s  re a c h e d  th e  f ig u r e  of 4 4 ,0 0 0  
in  th e  second  w eek . I n  a l l  cases th e  p o ly m o rp h s  w e re  r e l a t i v e l y  
h ig h  -  75 -  85 p e r  c e n t .  We d id  n o t f i n d  e o s in o p h i l ia  in  aay 
c a s e s , b u t  we d id  n o t  p u rs u e  o u r  in v e s t ig a t io n  beyond  th e  t h i r d  
w eek. I n  th r e e  l a t e  cases ( 3 r d  m o n th ) th e  le u c o c y to s is  had
d is a p p e a re d .
B lo o d -P re s s u re ; D r .  F ra z e r  u n d e r to o k  a a e r ie s  of observations 
on th e  b lo o d -p re s s u re  in  a considerable num ber of o u r  cases.
No changes w e re  o b s e rv e d  in  th e  l i g h t e r  cases and even in  th e  
m ore s e v e re  th e  r e s u l t s  w e re  la r g e ly  n e g a t iv e .  Two p o in t s  o f  
i n t e r e s t ,  h o w e v e r, w e re  n o te d : -  a f a l l  o f  p re s s u re  accom pany ing  
th e  i n i t i a l  shock (tw o  fu lm in a t in g  ca se s ) and in  th re e  s th e n ic  
cases in  w h ic h  d e a th  to o k  p la c e  fro m  " s u f f o c a t io n "  a r a p id  r i s e  
i n /
(58)
i n  th e  s y s t o l i c  re a d in g s  to  160 mm, ( tw o  ca se s ) and 170 
m.m. (one  c a s e ) ,
5 , The H e a r t ;  T h e re  a re  few re fe re n c e s  to  th e  c o n d i t io n  o f
th e  h e a r t  i n  th e  l i t e r a t u r e  o f  M u s ta rd  Gas P o is o n in g .  I n  t h i s  
s e r ie s  tw o  ty p e s  o f  case  o c c u r re d  in  w h ic h  symptoms r e fe r a b le  
to  th e  h e a r t  w ere  n o te d .  The f i r s t  o f  th e s e ,  w h ic h  may be 
d e s c r ib e d  u n d e r  th e  re a d in g  o f  " E f f o r t  Syndrome I  s h a l l  r e f e r  
t o  l a t e r .  I n  th e  second  t y p e ,  w h ic h  a f f e c t e d  a s m a ll num ber 
o f  s e v e re  c a s e s , th e  maximum im p u ls e  o f  th e  h e a r t  was s i t u a t e d  
fro m  4 *  to  5 *  in c h e s  to  th e  l e f t  o f  th e  m id s t e m a l  l i n e ,  and 
symptoms o f  8 * r d ia c  in s u f f i c ie n c y  w e re  p r e s e n t .  I n  one e a r ly  
case o f  s e v e re  b u m s  th e  p a t ie n t  d ie d  o f  s yn co p e . E le v e n  
c a s e s , in  a l l ,  w e re  c o l le c t e d ,  and a l l  b u t tw o w e re  s e v e re ly  
b u r n t .  H o a p p re c ia b le  d ^ r e e  o f  d i l a t a t i o n  was seen in  cases 
o f  u n c o m p lic a te d  p neum o n ia . I n  one case o n ly  w ere  th e  
c la s s ic a l  s ig n s  o f  c a rd ia c  f a i l u r e  n o te d .  I  c a n n o t,  w i t h  any 
c o n f id e n c e ,  su g g e s t an i n t e r p r e t a t io n  o f  th e s e  c a rd ia c  s ig n s .
I n  some p ro b a b ly  i t  was a m a n ife s ta t io n  o f  s h o c k , w h i le  in  
o th e rs  th e  s t r u g g le  o f  th e  r i g h t  v e n t r i c l e  a g a d n s t p u lm o n a ry  
o b s t r u c t io n  may have  le d  to  an a c u te  d i l a t a t i o n .  The d ia g n o s is  
o f  enlargement of th e  h e a r t  was by no means a lw a ys  c o n f irm e d  
a t  a u to p s y ; p ro b a b ly  th e  c o n d i t io n  was overcom e by th e  o n s e t
o f  r i g o r  m o r t is .
_6. TOXAEMIA:
A c o m p a ris o n  o f  th e  r a s p i r a t o iy  c o m p lio a lisa *  o f  In f l-u c n z a
W i t h /
(5 9 )
w i t h  th o s e  o f  M u s ta rd  Gas P o is o n in g  th ro w s  a g o o d  d e a l o f  
l i g h t  on th e  t r u e  n a tu re  o f  th e  g e n e ra l symptoms in  th e  
l a t t e r  c o n d i t io n .  I n  t h i s  re s p e c t th e  tw o d is e a s e s  p re s e n t  
a c lo s e  s u p e r f i c i a l  re se m b la n ce  and  a s t r i k i n g  fu n d a m e n ta l 
d i f f e  re n c e .
I n  b o th  c o n d i t io n s  th e r e  i s  a p r im a ry  i n j u r y  to  th e  b o d i ly  
t i s s u e s ,  in  p a r t i c u l a r  th o s e  o f  th e  r e s p i r a t o r y  t r a c t ,  w h ic h  
opens th e  d o o r to  se co n d a ry  i n f e c t i o n  by p y o g e n ic  o rg a n is m s .
I n  I n f lu e n z a  th e  c a u s a l a g e n t -  w h a te v e r  be i t s  a c tu a l  n a tu re  -  
i s  e s s e n t ia l ly  a t o x i c  o n e , and  p re p a re s  th e  way f o r  se co nd a ry  
i n f e c t i o n  by a g e n e ra l lo w e r in g  o f  th e  p a t i e n t ' s  v i t a l i t y  and  
r e s is ta n c e .  M u s ta rd  Gas, on th e  o th e r  h a n d , i s  p r im a r i l y  
m e c h a n ic a l in  i t s  a c t io n ,  g iv in g  r i s e  to  lo c a l  t i s s u e  damage -  
o f  th e  b r o n c h ia l  w a l l s ,  f o r  exam ple  -  and  s e c o n d a ry j in fe c t io n  
d e v e lo p s  i n ,  and  sp re a d s  fro m , th e s e  le s io n s .  F o r  t h i s  re a so n  
th e  g a sse d  p a t ie n t  (sa ve  in  th e  case o f  shock fro m  e x te n s iv e  
b u m s )  i s  s th e n ic  a t  th e  t im e  o i^ n s e t  o f  se co n d a ry  ii^  i a c t io n ,  
w h i le  th e  In f lu e n z a  p a t ie n t  a lr e a d y  s u f f e r s  fro m  to x a e m ia . Tn 
b o th  c o n d i t io n s  th e  p re s e n c e  and degree  o f  's e c o n d a ry *  to x a e m ia  
depend upon th e  n a tu re  and th e  v i r u le n c e  o f  th e  o rg a n is m  c a u s in g  
s e c o n d a ry  i n f e c t i o n ,  and  th e  e x te n t  to  w h ic h  th e  p a t i e n t 's  
v i t a l i t y  has been lo w e re d  by th e  c a u s a l a g e n t.
Thus i t  comes a b o u t t h a t  no case in  t h i s  s e r ie s  d e v e lo p e d  
to x a e m ic  symptoms w i t h in  72 h o u rs  o f  g a s s in g  ( w h i le  in  40 f a t a l
cases o f  In f lu e n z a  u n d e r  my c a re  to x a e m ia  was f r e q u e n t ly  p re s e n t  
w i t h in  24 h o u rs ) .
Secon d a 'y  /
S econdary  to x a e m ia  ( I f  I  may u se  t h i s  te rm  in  th e  (6 0 )
sense d e s c r ib e d  above ) vras p re s e n t  i n  a b o u t 50 p e r  c e n t 
og my f a t a l  o a s e s , and  in  3 p e r  c e n t o f  th e  w h o le  s e r ie s .
AS a p r o g n o s t ic  s ig n  i t  i s  o f  no g r e a t  v a lu e ,  f o r  s e v e ra l 
f a t a l  oases w ere  r a t i o n a l ,  v ig o ro u s  and  c le a r -h e a d e d  t o  
th e  l a s t  (se e  case 4 ) .  I n  many cases re c o v e ry  fo l lo w e d
q u it©  s e v e re  degrees o f  to x a e m ia *
Two c l i n i c a l  ty p e s  o f  to x a e m ia  w e re  re c o g n is e d :
( i )  A s ta te  o f  a p a th y  o r  so m n o le n ce , v e ry  c h a r a c t e r i s t i c  
o f  th e  s e v e re  M u s ta rd  Gas c a s e . "He o f te n  f a l l s  a s le e p  w i t h  
th e  d r in k in g - c u p  a t  h is  l i p s "  was th e  n o te  on a s e v e re  case 
o f  b u m s .  T h is  ty p e  was s t r a n g e ly  p e r s is t e n t :  as l a t e  as
th e  1 9 th  day some p a t ie n t s  c o m p la in e d  o f  an u n c o n t r o l la b le  
te n d e n c y  to  s le e p .  A p a th y , r a t h e r  th a n  so m n o le n ce , was 
th e  m ark o f  th e  s e v e re  pneum on ia : "He l i e s  on h is  b a ck
ta k in g  no n o t ic e  o f  a n y th in g .  When he co u g h s , he  r o l l s  
th e  sputum  la n g u id ly  ro u n d  h is  m ou th  and makes no a tte m p t 
t o  e x p e c to r a te . "  Y e t a l l  th e s e  p a t ie n t s  a re  q u i t e  r a t i o n a l ,
when roused.
(ii) T^^lnal Toxaemia: This differs little from
the ordinary type seen in any fatal case of acute Infectious 
disease - Wandering, delirium, mental .concision, trying to 
get out o f  bed; and In overwhelming cases, low Incoherent 
muttering, picking at the bedclothes etc., and incontinence. 
I n  this series the onset of toxaemia of this type was always
a s s o c ia te d /
(61)
a s s o c ia te d  w i t h  p u lm o n a iy  n e c r o s is .
7* L i a b i l i t y  to  I n t e r c u r r e n t  D is e a s e ;
I n  s e v e re  cases o f  Gas P o is o n in g  th e re  i s  a lw a y s  some 
degree  o f  lo w e re d  r e s is ta n c e  to  su b se q u e n t i n f e c t i o n .
T h is  i s  n o t  m ore e v id e n t  a f t e r  G a ss ing  th a n  a f t e r  o th e r  
s e p t ic  d is e a s e s , n o r  i s  th e r e  any s p e c i f i c  l i a b i l i t y  to  
i n f e c t i o n .  Two exam ples may be q u o te d  : -
( i )  The in c id e n c e  o f  I n f lu e n z a  was no g r e a t e r ,  and i t s  
m o r t a l i t y  no h ig h e r ,  in  g a sse d  cases th a n  in  th e  o r d in a iy  
h o s p i t a l  p a t i e n t .  T h re e  p a t ie n t s ,  who w e re  j u s t  c o n v a l-
; e s ce n t fro m  s e v e re  Gas P o is o n in g , d e v e lo p e d  I n f lu e n z a l  
P neum on ia . One d ie d  on th e  8 th  day (96  days a f t e r  g a s s in g )  ; 
th e  o th e r  tw o (c a s e s  15 and 24 ) made p e r f e c t  r e c o v e r ie s .
No o th e r  s e v e re  c a s e s , so f a r  as I  can a s c e r ta in ,  succum bed 
to  I n f lu e n z a ,  a lth o u g h  6 w ere  a c u te ly  i l ^  d u r in g  t h e i r  s ta y
i n  h o s p i t a l .
( i i )  A s m a ll o u tb re a k  o f  D ip h th e r ia  o c c u r re d  i n  h o s p i t a l  
a t  a t im e  when m ore th a n  150 M u s ta rd  Gas C a s u a lt ie s  w e re  u n d e r  
t r e a tm e n t .  D r . In g ra m  and  I  to o k  c u l t u r e s  fro m  th e  t h r o a ts  
o f  140 p a t ie n t s ,  and fo u n d  p o s i t i v e  r e s u l t s  d e f i n i t e l y  m ore 
f r e q u e n t  among th e  C o n v a le s c e n ts  fro m  Gas P o is o n in g .  O n ly  
tw o  g a s s e d  c a s e s , h o w e v e r, w e re  num bered  among th e  20 who 
d e v e l o p e d  th e  d is e a s e . The o n e , a c o n v a le s c e n t ,  d ie d ;  th e  
o th e r ,  a s e r io u s  case o f  B ro n ch o p n e u m o n ia , re c o v e re d .
-oOO"
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FUIICTIONAL CONDITIONS ASSOCIATED WITH
MUSTARD GAS POISONING.
I t  has been shown in  th e  fo re g o in g  se c tio n^»  t h a t  th e  
o rg a n ic  le s io n s  r e s u l t in g  fro m  M u s ta rd  Gas P o is o n in g  a r is e
from
(a )  d i r e c t  l o c a l  a c t io n  o f  th e  e s c h a r o t ic  s u b s ta n c e ;
(b )  th e  i n f e c t i o n  o f  a l o c a l  le s io n  by p y o g e n ic  b a c t e r ia ,  
and  th e  s p re a d  o f  o ig a n is in a l p ro c e s s e s  fro m  th e s e
f o c i ,  and
(c )  th e  a b s o rp t io n  o f  b a c t e r ia l  t o x in s  fro m  an in f e c t e d  
le s io n  in t o  th e  g e n e ra l c i r c u l a t i o n .
T he re  i s  no e v id e n c e , c l i n i c a l  o r  p a t h o lo g ic a l ,  t h a t  
d ic h lo r e t h y ls u lp h id e ,  p ^ r  g iv e s  r i s e  to  le s io n s  o f  th e
g e n e ra l s y s te m . N e v e r th e le s s ,  M u s ta rd  Gas P o is o n in g  i s  
th e  e x c i t in g  c a u s e .o f  to  im p o r ta n t  g ro u p  o f  d is o rd e r s  to  
W h ich  th e  te rm  " f u n c t io n a l "  *  h as  been a p p l ie d .  The 
p r i n c i p a l  f u n c t io n a l  c o n d i t io n s  a re  c lo s e ly  r e la t e d  t o  th e  
m ost common o rg a n ic  le s io n s  p ro d u c e d  by th e  Gas,
t h u s / ;  -
»
T . . .  to m  " f a c t io n a l "
Without im p ly im _ H 5 L m Z Z 2 X V  s ig n i f i c a n c e  J n
to  o rg
w h ic h  th e  w o rd  Has b_een_3 ip j£Z£ :â*.
th u s  ; -
(6 3 )
.S ite  o f  le s io n G % a n io  e f f e c t F u n c t io n a l e f f e c t
The e y e s .
C o n j u n c t i v i t i s , 
B le p h a r i t i s  and  
K e r a t i t i s .
P e r s is t e n t  p h o to -  
; p h o b ia  and 
la c r im a t io n .
f ie s p i r a t o iy
T r a c t ,
L a r y n g i t i s ,  
B r o n c h i t i s ,  and 
B ro n  cho pn eumon ia  .
A p h o n ia , m ig h t  
cough , c h e s t 
p a in .
G a s tro ­
i n t e s t i n a l
sy s te m .
A cu t e v o m it in g  .
P e r s is t e n t  v o m it -  
; i n g , d ia r r h o e a ,  
and a b d o m in a l p a in .
N e rvous  sys te m . S hock, c o l la p s e .
A n x i e ty -n  e u ro s is  , 
E f  fo  r t - s y n  drom e.
In c id e n c e ;  F u n c t io n a l  m a n ife s ta t io n s  p la y e d  a p a r t  o f  no 
l i t t l e  im p o r ta n c e  in  t h i s  f o m  o f  p o is o n in g .  T h e i r
g y
s ig n i f i c a n c e  may be gauged  from  th e  f a c t  t h a t  332 (22/<*) o f  o u r  
cases w ere  d e la y e d  in  h o s p i t a l  f o r  s e v e ra l weeks b eyond  th e  
n o rm a l p e r io d  on t h i s  a c c o u n t a lo n e .  The fo l lo w in g  t a b le  shows 
th e  " b o d i ly  d i s t r i b u t i o n "  o f  th e  f u n c t io n a l  c o n d i t io n s  in  t h i s  
s e r ie s : -
T o ta l  num ber o f  cases 1500 P e r c e n t*
F u n c t io n a l  ^nehOmehA._
—
332 22
Photophobia. 189 1 2 .6
A p h o n ia . 108 7 .2
V o m it in g , 16 1 .0
" E f f o r t  syn d rom e ". 19 1 .2
332 '  2 2 .0
A e t i l o g y /
(6 4 )
A o ô io lo gy and  P a th o lo g y ; A t th e  r i s k  o f  c o v e r in g  much 
tro d d e n  g ro u n d , I  s h a l l  a t te m p t to  t r a c e  th e  h is t o r y  o f  
th e s e  cases fro m  t h e i r  r e a l  o r i g i n  — a p a r t  fro m  th e  Immed- 
; i a t e  o r  e x c i t in g  cause -  and  so e s ta b l is h  a c o n n e c t in g  l i n k  
be tw een  them  and th e  m ore g e n e r a l ly  known n e u r o s is  o f  W ar.
W ar n e u r o s is ,  in  g e n e r a l ,  a r is e s  o u t o f  th e  c o n f l i c t  
be tw een  i n s t i n c t i v e  te n d e n c ie s  and c e r t a in  c o n t '- o i l in g  fo rc e s  
th e  use  o f  w h ic h  th e  in d i v id u a l  a c q u ire s  in  th e  c o u rs e  o f  
e x p e r ie n c e .  I n s t i n c t  as d e f in e d  by M c D o u g a l l , i s  "a n  
in n a te  p s y c h o -p h y s ic a l d is p o s i t io n  w h ic h  d e te rm in e s  i t s  
p o s s e s s o r  to  p e r c e iv e ,  and to  pay a t t e n t io n  t o ,  o b je c ts  o f  a 
c e r t a in  c la s s ;  to  e x p e r ie n c e  an e m o tio n a l e x c ite m e n t o f  a 
p a r t i c u l a r  q u a l i t y  upon p e r c e iv in g  such  an o b je c t ;  and to  
a c t  in  re g a rd  to  i t  in  a p a r t i c u l a r  m a n ne r, o r  a t  le a s t  to  
e x p e r ie n c e  an im p u ls e  to  such a c t i o n , "  The i n s t i n c t  w i t h  
w h ic h  we a re  co n ce rn e d  i s  t h a t  o f  s e l f  p r e s e r v a t io n ;  th e  
o b je c t  p e rc e iv e d  i s  th e  h o s t i l e  m enace, w h e th e r  a t t a c k ,  o r  
s h e l l - f i r e ,  o r  p o is o n  g a s ; th  e e m o tio n a l e x c ite m e n t i s  f e a r  
o r  a m o d i f ic a t io n  t h e r e o f ,  and th e  u n m o d if ie d  r e a c t io n  to  
t  hi a t  i n s t i n c t  i s  f l i g h t .
We have  now to  c o n s id e r  th e  n a tu re  o f  th e  c o n t r o l l i n g  
fo r c e s ,  th e  d eve lopm en t o f  w h ic h  p re p a re s  th e  in d i v id u a l  to  
w i th s ta n d  th e  s t r e s s  and shock o f  w a r . These fo r c e s  a re  o f  
two k in d s ,  g e n e ra l and s p e c i f i c ;
Th's m o n e ra l fo r c e s ;  "Evezcy n o rm a l human b e in g  g row s up u n d e r
t h e /
(65)
th e  c o n s ta n t  in f lu e n c e  o f  th e  s o c ia t y  in t o  w h ic h  he  i s  b o m ,
and h is  m e n ta l d e ve lop m en t i s  m o u ld e d  by i t  a t  e v e iy  p o in t *
He becomes th e  h e i r  to  an i n t e l l e c t u a l  and  m o ra l t r a d i t i o n
w h ic h  has s lo w ly  been b u i l t  u p , b i t  by b i t ,  th ro u g h  th e
( 2 )
e f f o r t s  o f  th o u sa n d s  o f  g e n e r a t io n s . "  I  n e ed  n o t
l i n g e r  o v e r  th e s e  p o in t s .  F o r  th e  s o ld ie r  th e  m o ra l 
t r a d i t i o n  i s  o f  v i t a l  im p o r ta n c e , by w h ic h  p r o p o s i t io n s  such 
as t h a t  f e a r  i s  r e p re h e n s ib le ,  t h a t  l o y a l t y  to  n a t io n a l  id e a ls  
i s  th e  h ig h e s t  v i r t u e ,  a re  a c c e p te d  w i t h o u t  q u e s t io n .  The 
s o c ia l  t r a in in g  o f  th e  i n d iv id u a l  i s  no le s s  im p o r ta n t ,  f o r  
th e re b y  he i s  r a is e d  fro m  th e  lovr le v e l  o f  p u r e ly  s e l f i s h  
b e h a v io u rjb o  th e  p la n e  o f  co n du c t w here  he t h in k s  and  a c ts  in  
th e  in t e r e s t s  o f  th e  m ass.
T h is  b r i e f  o u t l in e  w i l l  se rv e  to  in d ic a t e  th e  n a tu re  o f  th e  
g e n e ra l fo r c e s  o f  c o n t r o l ,  a h e r i t a g e  o f  e v e iy  c i v i l i z e d  man.
The a p p l i c a t io n  o f  s p e c i f i c  fo r c e s  i s  re s e rv e d  f o r  th e  t r a in in g  
o f  th e  s o ld ie r .
I n  p re p a r in g  th e  s o ld ie r  f o r  w a r ,  s p e c ia l  a t t e n t i o n  i s  
p a id  t o  th e  i n s t i n c t  o f  s e l f - p r e s e r v a t io n ,  and  a l l  m i l i t a r y  
t r a in in g  i s  d i r e c t e d ,  e x p l i c i t l y  o r  i m p l i c i t l y ,  to w a rd s  th e  
s t re n g th e n in g  o f  i t s  c o n t r o l .  By means o f  d r i l l  and m i l i t a i y  
d i s c i p l i n e ,  th e  vague i l l - d i r e c t e d  fo rc e s  o f  th e  g r e g a r io u s  
i n s t i n c t  a re  s t im u la te d  and o rg a n iz e d  f o r  th e  com b ined  a c t io n  
so n e c e s s a ry  in  w a r .  By b a y o n e t—d r i l l , i n s t r u c t i o n a l  a t ta c k s  
and th e  l i k e ,  th e  i n s t i n c t  o f  p u g n a c ity  i s  a ro u s e d , and  th e  
u n c o n s c io u s *
(66 )
u n c o n s c io u s  m in d  o f  th e  s o ld ie r  s t i l l  f u r t h e r  s t re n g th e n e d
a g a in s t  f e a r .  M o re o v e r, m i l i t a r y  t r a i n in g  makes a s tro n g
a n p e a l to  th e  h ig h e r  m e n ta l q u a l i t i e s ,  by e n c o u ra g in g  s e l f -
c o n t r o l ,  e s p r i t  de d o rp s , and e n d u ra n c e .
Thus i t  i s  t h a t  th e  s o ld ie r  s e ts  o u t f o r  th e  f r o n t
w i t h  a s tro n g  b a la n c e  on th e  s id e  o f  c o n t r o l .  The n o rm a l
w e l l - t r a in e d  man succeeds in  p re s e r v in g  t h i s  b a la n c e  -  •
w ith o u t  c o n s c io u s  e f f o r t  -  th ro u g h  h is  w h o le  m i l i t a r y  c a re e r .
Many o th e r s ,  h o w e v e r, w h e th e r  th ro u g h  in n a te  w e a kn e ss , o r
f a u l t y  u p b r i f : g in g , o r  i n s u f f i c i e n t  t r a i n i n g ,  b e g in  s o o n e r o r
l a t e r  t o  f e e l  th e  s t r a i n  o f  m e n ta l c o n f l i c t .  The f i r s t
w e a ke n ing  u s u a l ly  o c c u rs  on th e  e m o tio n a l s id e ;  i t  i s  n o t
m onotony
th e  s h e l l - f i r e , th e  , h o f  th e  c o ld  amd m is e ry  o f  th e
t r e n c h e s ,  i t  i s  an in te n s e  e m o tio n a l e x p e r ie n c e ,  such as 
th e  s ig h t  o f  a comrade k i l l e d ,  w h ic h  f i r s t  c a s ts  a shadow 
on th e  m in d  t h a t  no e f f o r t  o f  w i l l  can rem ove . From t h i s  
p o in t  th e  s t r a in  and  h o r r o r  o f  i t  a l l  b e g in  to  t e l l ;  th e
/ g \
h e a l th y  p ro c e s s  o f  s u p p r e s s io n , ' '  by w h ic h  d is t r e s s in g  s ig h ts  
and sounds a re  u n w i t t in g ly  b lo t t e d  o u t fro m  th e  c o n s c io u s n e s s , 
b e g in s  to  f a i l ,  and  a sys tem  o f  v o lu n ta r y  r e n re s s io n  has to  
be em p loyed  in  i t s  s te a d . R e p re s s io n , b e in g  v o lu n ta r y ,  
in v o lv e s  a m e n ta l s t r a i n ;  fu r th e r m o r e ,  c o n s c io u s  c o n t r o l  
may be s u c c e s s fu l by day , b u t  a t  n ig h t  re p re s s e d  th o u g h ts  and 
m em ories c row d  in t o  th e  r i n d ,  and t h e i r  b a n e fu l in f lu e n c e  d is tu r b s  
s le e r ,  g iv e s  r i s e  to  w s ,r—drearus, and p ro d u ce s  e v e r—n n c re a s in g  
a n x ie t y /
(67)
a n x ie ty  and  d e p re s s io n . I n  s p i t e  o f  t h i s  v ic io u s  c i r c l e  
o f  m e n ta l p ro c e s s e s , re p re s s io n  may h o ld  sway s u c c e s s fu l ly  
f o r  a lo n g  p e r io d  . • • . u n t i l  one day an u n u s u a l ly  s e ve re  
shock o v e rw e ig h s  th e  b a la n c e  beyond  re d re s s *
Such i s  th e  h is t o r y  w h ic h ,  o v e r  and  o v e r  a g a in ,  I  have  
o b ta in e d  fro m  men who w ere  s u f  e r in g  fro m  f u n c t io n a l  c o n - 
: d i t  io n s  a s s o c ia te d  w i t h  gas  p o is o n in g  -  an i n i t i a l  lo w e r in g  
o f  r e s is ta n c e  p ro d u c e d  by th e  in f lu e n c e  o f  s h o c k , i l l n e s s  
o r  f a t ig u e ;  and th e n  th e  lo n g  w e a r in g  p ro c e s s  o f  m e n ta l 
s t r a in  and c o n f l i c t *
B u t ,  th e  q u e s t io n  a r is e s ,  why s h o u ld  m i ld  gas p o is o n in g  
be c o n s id e re d  a fo rm  o f  sh o c k , p e c u l i a r l y  l i a b l e  to  o v e r th ro w  
th e  c o n t r o l  o f  th e  s e l f - p r e s e r \ r a t io n  in s t in c t ?  I n  my v ie w , 
th e  a nsw e r i s  t h i s ,  t h a t  gas p o is o n in g  c a l l s  i n t o  b e in g  a 
com plex e m o tio n , f e a r  b le n d e d  w i t h  a sense o f  m y s te ry ,  a 
f e e l in g  o f  th e  unknow n, w h ic h  makes a p ro fo u n d  im p re s s io n  on 
th e  p a t i e n t ’ s m in d . D u r in g  th e  re c e n t  w a r ,  in  s p i t e  o f  th e  
e v e r - in c r e a s in g  d e s t r u c t iv e  p ow e r o f  r i f l e  and  s h e l l - f i r e ,  th e  
s o ld ie r  became m ore o r  le s s  accus tom ed  to  t h e i r  e f  e c t s ,  th e  
n a tu re  o f  w h ic h  he u n d e rs to o d .  B u t p o is o n  gas has n o t  y e t  been 
re le a s e d  fro m  th e  shadow o f  m y s te ry ;  th e  p re s e n c e  and  th e  
s tra n g e  w o r k  in g  s o f  t h i s  v ie w  le s s  c o u r ie r  o f  d e a th  f i l l  th e  
man ’ s m in d  w i t h  a p e c u l ia r  l in g e r in g  d re ad * I f  h is  m e n ta l 
b a la n c e  is "* 'a lre a d y  a t th e  t u r n in g  u o in t , n e u ro s is  i s  c e r t a in  
to  d e v e lo p , u n le s s  he can f i n d  a means o f  escape fro m  th e  c o n f l i c t ,
H i s /
(6 8 )
H is  lo w e re d  rn e n ta l v igœ r» due to  th e  d is s ip a t io n  o f  e n e ig y  
v /h ich  has  been n e c e s s a ry  to  m a in ta in  r e p r e s s io n ,  p u ts  h fe  in  
a p o s i t io n  p a r t i c u l a r l y  fa v o u ra b le  to  th e  in f lu e n c e  o f  
s u g t-e s t io n .  H is  m in d , g ro p in g  f o r  a way o f  e sca pe , s e iz e s  
g r e e d i ly  upon  a sym ptom , and by a p ro c e s s  o f  s u g g e s t io n  a c c e p ts  
i t  as a s o lu t io n .  -  Thus an I n i t i a l  i r r i t a t i o n  o f  th e
eyes le a d s  t o  th e  deve lopm ent o f  p e r s is t e n t  p h o to p h o b ia ;  th e  
man becomes th e  p o s s e s s o r  o f  a " s u b s t i tu t io n - s y m p to m "  , and  th e  
m e n ta l s t r a i n ,  f o r  th e  t im e  b e in g ,  i s  r e l ie v e d .  S im i l a r l y ,  
a p h o n ia , v o m it in g ,  and  th e  v a r io u s  symotoms fo u n d ed  on th e  
o rg a n ic  le s io n s  o f  M u s ta rd  Gas, f o m  th e  n u c le u s  o f  th e  sym ptom - 
com u lex  known as S u b s t i t u t io n  -  o r  c o n v e rs io n  -  n e u r o s is .
Sy Fro tom  S.
The g r e a t  m a jo r i t y  o f  f u n c t io n a l  c o n d it io n s  d e ve l& p , as 
one w o u ld  e x p e c t ,  in  m i ld  ca se s . The s e v e re  cases do n o t  
r e q u i r e  a s u b s t i tu t io n - s y m p to m .  N e v e r th e le s s  th e  a f t e r  
h i s t o r i e s  W h ich  I  have  o b ta in e d  o f  cases e v a c u a te d  to  E n g la n d  
in d ic a te  t h a t  a g o o d ly  p r o p o r t io n  o f  s e v e re  cases d e v e lo p  
symotoms o f  f u n c t io n a l  o r ig i n  d u r in g  c o n v a le s c e n c e .
I n  th e  d e s c r ip t io n  o f  f t n c t l o n a l  symptoms a b s t r a c t  g e n e ra l  
a c c o u n ts  a re  n o t  vezy  s a t i s f a c t o r y .  I  t h in k  I  can b e s t 
i l l u s t r a t e  th e  c o n d i t io n  by d e t a i l in g  th e  h is t o z y  o f  an
a c tu a l  ca se .
F u n c t io n a l  P h o tophob ia#
p r iv a t e  H . was a d m it te d  on th e  t h i r d  day a f t e r  g a s s in g .
Til®-/
(69)
The symptoms and s ig n s  w ere  th o s e  o f  a m i ld  case -  s l i g h t
e ry th e m a  o f  th e  back and  c h e s t ,  and s u p e r f i c i a l  h u m s  on
th e  g e n i t a l s .  The t h r o a t  was re d  and congested, and th e
p a t ie n t  c o m p la in e d  o f  cough . T lie  eg es showed c o n s id e ra b le
h yp e ra e m ia  in  th e  p a lp e b r a l  f i s s u r e  b u t no v i s i b l e  le s io n
o f  th e  c o n ju n c t iv a .  E x a m in a tio n  p ro  duced a g o o d  d e a l o f  
la c r im a t io n  -  T he re  w e re  no o th e r  m a n i f e s t a t io n s .  The
p a t ie n t  was in s t r u c t e d ,  i n t e r  a l i a , to  g iv e  uu th e  use  o f  th e  
eyeshade (w h ic h  h a d  been p ro v id e d  a t  th e  c le a r in g  s t a t i o n ) .
He was t r a n s f e r r e d  to  th e  con ̂ ’•a l es c e n t w a rd .
T h re e  days l a t e r  a l l  p h y s ic a l  s ig n s  o f  g a s s in g  had  
d is a p p e a re d , w i t h  th e  e x c e p t io n  o f  a s u n e r f i c i a l  scab on th e  
s c ro tu m . The p a t ie n t  d e c la re d  h im s e l f  to  be w e l l ,  e xce p t 
f o r  w a te r in g  o f  th e  e y e s , and e ve n in g  h e a d a d ie  w h ic h  he 
a t t r i b u t e d  to  th e  e f f e c t s  o f  s u n l i g h t .  A t th e  end o f  a week -  
th e  n o rm a l p e r io d  o f  a m i ld  case -  he  was c à l le d  up f o r  d is chapge 
to  c o n v a le s c e n t camp. He p a ra d e d , an o b je c t  o f  u t t e r  m is e ry , 
w e a r in g  an eyeshade o f  h is  own m a n u fa c tu re .  E x a m in a tio n  showed 
in te n s e  b le p h a ro s p a s m , and f o r c i b le  s e p a ra t io n  o f  th e  l i d s  
caused  p ro fu s e  la c r im a t io n  an d c o m p la in t  o f  s h o o t in g  p a in s  in  
the he a d . C a re fu l in s p e c t io n  o f  th e  c o n ju n c t iH B  re v e a le d  no 
a b n o r m a li ty .  The p u p i l  r e a c t io n s  w e re  n o rm a l;  and  v is io n  was 
^^9  b o th  e ye s , th e  s l i g h t  d e fe c t  b e in g  due to  la c r im a t io n .
T h is  c o n d i t io n  re sp o n d e d  r e a d i l y  to  v ig o ro u s  t r e a tm e n t  -  
u n t r e a te d  cases may p e r s is t  i n d e f i n i t e l y ,  and in d e e d  th e  
i r r i t a t i o n /
(70)
i r r i t a t i o n  p ro d u c e d  by ru b b in g  e t c . ,  may u l t im a t e l y  g iv e  
r i s e  to  a t r u e  c h ro n ic  c o n j u n c t i v i t i s .  The sub seq u e n t
h is t o r y  o f  t h i s  case w i l l  be d is c u s s e d  l a t e r .
(4 )
R ix o n  and  M a tth e w  re im  r k  t h a t  a p a t ie n t  who has 
" d is c o v e re d "  a s u b s t i t u t i o n  symptom i s  g e n e r a l ly  c h e e r f u l ,  
as he  had. fo u n d  a means o f  escape fro m  th e  m e n ta l c o n f l i c t .
T i l ls  i s  o n ly  p a r t l y  t r u e ,  h o w e v e r, f o r ,  as in  th e  case  q u o te d , 
th e  d is c o v e re d  symptom may i t s e l f  g iv e  r is e  to  a g r e a t  d e a l 
o f  d is t r e s s .  T l i is  p o in t  i s  h e lp f u l  in  d i f f e r e n t i a t i n g  n e u ro s is  
fro m  m a l in g e r in g .  S im i l a r l y ,  th e  " E f f o r t  Syndrom e" w h ic h  n o t  
uncom m only accom nan ies a n x ie ty  n e u ro s is  may on i t s  own a c co u n t 
cause r e a l  s u f f e r in g  and a p p re h e n s io n .
Second in  o rd e r  o f  f r e q u en cy comes th e  c o n d i t io n  o f  a p h o n ia . 
T h is  g iv e s  r i s e  to  l i t t l e  s u b je c t iv e  d is t r e s s  when u n c o m p lic a te d ,  
b u t  in  m o s t cases i t  i s  a s s o c ia te d  w i t h  se ve re  n ig h t —cough .
The p a t i e n t ’ s c h ie f  com m la in t i s  lo s s  o f  s le e p .  L a iy n g o s c o p ic  
e x a m in a tio n  r e v e a ls  no le s io n  o f  t l ie  v o c a l c o rd s ,  b u t c o n g e s t io n  
o f  th e  p h a ry n x  p e r s is t s  in  consequoace o f  th e  cough. F u n c t io n a l 
v o m it in g  is  a s e q u e l o f  th e  s e v e re r  ty p e  o f  ca se ; a l l  th e  
members o f  t h i s  g ro u p  ^a v e  a h is  to  ly  o f  i n i t i a l  v o m it in g ,  and 
10 o f  th e  16 cases showed p y r e x ia  o f  m ore th a n  a w e e k ’ s 
d u r a t io n ,  due no doub t to  a m i ld  degree  o f  B r o n c h i t i s .  An 
im p o r ta n t  c h a r a c t e r i s t i c  o f  t h i s  c o n d i t io n ,  fro m  th e  d ia g n o s t ic  
p o in t  o f  v ie w , i s  th a t  th e  v o m it in g  does n o t  p ro c e e d  u n in t e r r -  
;u p te d ly  fro m  th e  o n s e t o f  g a s s in g .  The a c u te  v o m it in g ,  as 
i n /
(71)
in  th e  cases o f  g r e a t  s e v e r i t y ,  d ie s  down a f t e r  th e  f i r s t  
few  d a ys , and th e n ,  r  ^ e r  a m ore o r  le s s  p ro lo n g e d  i n t e r v a l ,  
th e  f u n c t io n a l  c o n d i t io n  g r a d u a l ly  d e v e lo p s .
Case 8 6 , C p l ,G . , was a d m it te d  on th e  4 th  day o f  d is e a s e ,
A n o te  on th e  F ie ld  M e d ic a l c a rd  s ta te d  "V o m it in g ?  e y e s ; some 
t h r o a t , "  E x a m in a tio n  on a d m is s io n  showed a case o f  m o d e ra te  
s e v e r i t y  w i t h  c o n ju n c t i v i t i s ,  s k in  l e s io n s , and B r o n c h i t i s ,
Two days l a t e r  th e  p a t ie n t  began to  -o ra p la in  o f  g a s t r i c  symptoms -  
s l i g h t  nause a  and d is c o m fo r t  a f t e r  fo o d . On th e  e ig h th  day 
th e r e  was some r e t c h in g ,  and th e  fo l lo w in g  day he  v o m ite d  h is  
w h o le  m ea l a f t e r  d in n e r .  On th e  te n th  day a l l  fo o d  was a t 
once r e je c t e d .  He was th e n  p la c e d  uoon f l u i d  d ie t ,  w h ic h  
s e rv e d  o n ly  to  a g g ra v a te  h is  c o n d i t io n .  T h is  s ta te  o f  a f f a i r s  
c o n t in u e d  i n t e r m i t t e n t l y , on e ve ry  v a r ie t y  o f  d ie t ,  u n t i l  
th e  I 8 t h  day.
I n  a n o th e r  case th e  v o m it in g  was n o t  f u l l y  d e v e lo p e d  u n t i l  . 
th e  2 2 nd . day: i t  p e r s is t e d  u n t i l  th e  3 6 th  day. I n  b o th  th e s e
cases a r a o id  c u re  was e f f e c t e d  by means o f  s u g g e s t io n ,  a f t e r
a l l  d ie t a r y  m easures h a d  f a i l e d .
O th e r  le s s  common fu n c t io n a l  m a n ife s ta t io n s  w ere  o b s e rv e d  
in  g a s s e d  c a s e s , b u t  t h e i r  a c tu a l  r e la t io n  to  gas p d is o n in g  was 
n o t  f u l l y  d e m o n s tra te d . One in t e r e s t in g  c a s e , h o w e v e r, o c c u r re d  
in  w h ic h  s e v e re  b u rn s  o f  th e  s h in s  and th e  dorsum o f  b o th  fe e t  
w e re  a s s o c ia te d  w i t h  h y s t e r i c a l  p a r a ly s is  o f  th e  le g s ,  (Case 
33 a p p e n d ix ) .
" E f f o r t /
(72)
" E f f o r t  S ynd rom e".
I n c i dence; D r ,  V fils o n  o b s e rv e d  in  th e  co u rse  o f  h is  w o rk  as 
o f f i c e r  in  c h a ig e  o f  th e  M e d ic a l D i^ r is io n ,  t h a t  a num ber o f  
M u s ta rd  Gas c o n v a le s c e n ts  w ere  b e in g  d e ta in e d  in  h o s p i t a l  
beyond  th e  n o rm a l p e r io d  on a c c o u n t o f  th e  symptoms o f  
f a t ig u e ,  b re a th le s s n e s s  on e x e r t io n ,  and p a l p i t a t i o n . am oun ting  
in  some cases to  a d e f i n i t e  " E f f o r t  S yndrom e". On t h i s  
a c c o u n t we d e c id e d  to  d e te rm in e  t ire  e x e rc is e  to le r a n c e  o f  a 
s e r ie s  o f  100 c o n s e c u t iv e  c o n v a le s c e n ts .  In  th e  f i r s t  week 
o f  c o n v a le s c e n c e  we fo u n d  th a t  as many as 30 p e r  c e n t gave  an 
e x a g g e ra te d  re sp o n se  to  e f f o r t ,  b u t t h i s  num ber was rap 1 d ly  
re d u c e d  by th e  i n s t i t u t i o n  o f  g r a d ia te d  e x e rc is e s .  In o n ly  
19 cases th e  symptoms o f  " e f f o r t  y ndrom e" p e r s is t e d  in s p i t s  
o f  t r e a tm e n t .  O f th e s e ,  9 d a te d  t h e i r  symptoms fro m  a p re v io u s  
infection (Trench F e v e r -  7 , R heum atic  F e v e r 1, and p re -w a r  
i n f e c t i o n  1), 4 cases h a d  been previously i n  h o s p i t a l ,  
la b e lle d 'w e u ra s th e n ia " , and on ly 5 a t t r ib u te d  t h e i r  symptoms 
d .i]? 8 c tly  to  M ustS ii’ cL G'Ŝ s P o is o n in ^ »
d
Much has been w r i t te n ,  on th e  one s lde^the  o th e r, ooncemiqg 
the frequency o f  the  " E f fo r t  Syndrome" a f te r  M ustard Oas.
D r. W ilson , a f te r  a f h l l  exam ination o f  the evidence, comes 
to  t h is  conc lus ion : " th e  "E ffo rt-S ynd rom e" -  so comm.on a f te r  
phosgene po ison ing and in  o th e r war diseases -  is  very raro  to  
M ustard Gas P o ison ing ; *  en i t  does occu r, a p rev ious in fe c t io n  
is  much more l i k e ly  to  be the causal fa c to r  than any e ffe c t due
t o /
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to  M u s ta rd  Gas" -
I  s h o u ld  l i k e  to  add t h i s  q u a l i f i c a t i o n ,  t h a t  in  men 
a lre a d y  p re d is p o s e d  by f a t ig u e ,  i n f e c t i o n ,  o r  s t r a i n .  M u s ta rd  
Gas may a c t  as th e  e x c i t in g  cause o f  t h i s  n e u r o s is ;  a lth o u g h  
more f r e q u e n t ly  i t  b r in g s  a b o u t th e  o n s e t o f  f u n c t io n a l  
c o n d i t io n s  m ore in t im a t e ly  r e la t e d  t o  i t s  c h a r a c t e r i s t i c  
o ig a n ic  e f f e c t s .
S e q u e la e ; The e n d -re  s u i t s  o f  th e s e  cases w ere  on th e  w h o le  
e n c o u ra g in g . O n ly  1#^ w ere  r e tu rn e d  fro m  c o n v a le s c e n t camps 
on a c c o u n t o f  r e la p s e ,  b u t I  have  l i t t l e  doub t t h a t  i n  a much 
l a i g e r  p r o p o r t io n  th e  o ld  m e n ta l c o n f l i c t  was renew ed when th e  
s o ld ie r  r e tu r n e d  to  th e  f r o n t  a g a in ;  t h a t  h is  r e s is ta n c e  was 
d e f i n i t e l y  lo w e re d  by th e  te m p o ra iy  b reakdow n f o r  w h ic h  
M u s ta rd  Gas was re s p o n s ib le ;  and t h a t  s o o n e r o r  l a t e r  he became 
u n f i t  f o r  s e r v ic e  w i t h  th e  exp e d it  io n a ry  f o r c e ,  I  have 
co m p le te  re c o rd s  o f  one case o n ly ,  th e  case o f  p h o to p h o b ia  
a lre a d y  q u o te d . H is  symptoms I  h a d  c u re d  in  h o s p i t a l ,  and 
a f t e r  some weeks a t  a C o n v a le s c e n t Camp he was s e n t up th e  
l i n e  once m o re . T h re e  m onths a f t e r  g a s s in g  I  r e c e iv e d  a n o te  
fro m  h im  ; " . . . .y o u  w i l l  be s u r p r is e d  ( s i c * )  to  le a r n  :!^hat 
I  have  been s e n t down to  th e  base a g a in ,  I  h a d  been lo s in g  a 
l o t  o f  s le e p  a t  n ig h t s ,  and d u r in g  th e  m arches I  was so s h o r t  o f  
b re a th  t h a t  I  c o u ld  n o t keep up w i t h  th e  p la to o n  . . . .  T h is  
camp i s  q u i t e  p le a s a n t ,  b u t I  s le e p  no b e t t e r .  Som etim es
t h e r e /
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th e re  a re  a i r - r a i d s ,  and e ve ry  n ig h t  I  l i e  awake 
t h in k in g  I  h e a r  them  com ing . . . "  I  was 
c e r t a in l y  n o t  s u r p r is e d  to  f i n d  t h a t  h is  n e x t  
l e t t e r ,  a m on th  l a t e r ,  was d a te d  fro m  E n g la n d . 
One m ig h t c a l l  t h i s  p a t ie n t  a p re -d is p o s e d  
n e u ro p a th ,  y e t  he s e rv e d  a t  th e  F ro n t  f o r  tw o  
y e a rs  p r i o r  t o  g a s s in g ,  w ith o u t  one a d m is s io n  to  
h o s p i t a l .
"OOO"
Mot es and  R e fe r  en ce a»
( I l  E c D o u g a lI , " S o c ia l  R s y c h o lo g y "#
M c # o u g a ll, " p s y c h o lo g y "  (Home U n i v a n i t y  ^
I  u se  th e s e  te m s  in  th e  sense d e f in e d  
b y  R iv e rs  -  " I n s t i n c t  and  th e  U n c o n s c io u s "#  
(4 )  l i x o n  and  M a tth e w , " A n x ie ty  N e u ro s is *#
J o u rn a l o f  M e d ic in e ,  Han# 1920#
H'-tT.-s
., •-./ Fv -tj .® B S A. æ M E N T.-
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TREATMENT.
( I )  P re v e n t iv e  M easures
Wlien a M u s ta rd  G-as c a s u a lty  o c c u rs ,  much can be
done by'' e a r ly  p r o p h y la x is  to  m i t ig a t e  th e  s e v e r i t y  o f '
th e  c a s e . The p a t ie n t  s h o u ld  be g iv e n  a co m o le te  change
o f  c lo t h in g  , and  th e  m o is te r  p a r ts  o f  h is  b o d y , p a r t i c u l a  r -
: l y  t h e ^ g e n i t a l  r e g io n ,  th e  a x i l l a e  and  th e  f le x u r e s ,
s h o u ld  be c a r e f u l l y  ru b b e d  down w i t h  c o t to n  w o o l o r  l i n t
damped w i t h  5/^ D a k in ^s  s o lu t io n .  The nose  s h o u ld  be
i r r i g a t e d ,  th e  m outh  c le a n s e d , and th e  t h r o a t  g a r g le d  ?i t h
a m i ld  s o lu t io n  o f  h y p o c h lo r i t e .  A l l  m easures o f  p r o t e c t io n
fro m  a i r  -  o i l s ,  o in tm e n ts  and c l o s e - f i t t i n g  d re s s in g s  a re
a b s o lu te ly  c o n t r a - in d ic a t e d .  The eyes s h o u ld  be i r r i g a t e d
g e n t ly  w i t h  e i t h e r  a s o lu t io n  o f  e q u a l p a r ts  o f  B o r ic  a c id  and
s o d a  B i-ca rb o n a te , o r  p re fe ra b ly , as W artbin reconinends,
by a 5/^ S o lu t io n  o f  d io h lo r a n in e  - T ,
( IT  ) The rap  e j u t  i c  Me a su re s  ;
( i )  O c u la r  l e s io n s ;  in  m i ld  cases th e  t re a tm e n t in d ic a te d
above s h o u ld  be c o n t in u e d . I n  oases o f  p u r u le n t  c o n ju n c t i v i t i s
■ T ith o u t c o n c e a l i n j u ^  th e  e y e l id s  s h o u ld  be o a r e f u l l y  dravm
a u a r t ,  and th e  c o n ju n c t iv a l  sac th o ro u g h ly  c le a n s e d  evei^r
f o u r  h o u rs  i r i t h  th e  d ic h lo ra m in e  - T .  s o lu t io n .  I  do n o t
recommend th e  use  o f  p a r a f f i n ,  o r  c a s to r 'O il ,  and  I  have  fo u n d
no ,-ood  r e s u l t s  fro m  s i l v e r  p r e p a r a t io n s .  Where th e  co rnea  i s  
damaged th e  p u p i l  s h o u ld  be k e p t  m o d e ra te ly  d i l a t e d  by a t r o p in
i n /
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in  th e  f o m  o f  an o in tm e n t ,  and th e  c le a n s in g
c o n t in u e d .  I n  e c liro n ic  B le p h a r i t i s  I  have  fo u n d  y e l lo w  
o x id e  o f  M e rc u iy  o in tm e n t u s e f u l ,  and  in  p e r s is t e n t  
c o n ju n c t iv a l  i r r i t a b i l i t y  c o ld  b a th in g  and  c o ld  com presses 
have been o f  v a lu e .  The eyes s h o u ld  n e v e r  be bandaged ; 
a s im p le  b row n p a p e r  shade suspended  fro m  a fo re h e a d  ta p e  
is  s u f f i c i e n t  f o r  a l l  p u rp o s e s . I n  m i ld e r  ca s e s , th e  use  
o f  any fo im  o f  eyeshade s h o u ld  be d is c o n t in u e d  a t  th e  e a r l i e s t  
p o s s ib le  moment, in  v ie w  o f  th e  te n d e n c y  o f  many p a t ie n t s  to  
d e v e lo p  f u n c t io n a l  c o n d i t io n s .
( i i )  The N a so p h a ryn x ; I  have  fo u n d  in  weak D a k in 's  
s o lu t io n  th e  m ost r e l i a b le  rem edy. I t  s h o u ld  be u s e d  f r e e ly  
as m ou th  wash and g a r g le .  I f  u s e d  e a r ly  and  in  a th o ro u g h  
m anne r, i t  i s ,  I  b e l ie v e ,  v e iy  e f f e c t i v e  in  m in im is in g  th e  
c h ia n c e s  o f  l a t e  i n f e c t i o n . o f  t l i  e b r o n c h i and  lu n g s .
I  know o f no s p e c i f i c  t re a tm e n t  f o r  la r y n g e a l  in v o lv e m e n t ,  
b u t  in h a la t io n s  th ro u g h  steam  o f  m e n th o l and compound t i n c t u r e  
o f  B e h z o in  w ere  o f  "^alue in  r e l i e v in g  p a in .
( i l l )  C utaneous L e s io n s ;  U n in ju r e d  s k in ,  and p a r ts  w here  
th.e i n j u r y  i s  no m ore s e ve re  th a n  e iy th e m a , s h o u ld  be k e p t 
th o ro u g h ly  d ry  end c o v e re d  w i t h  a b la n d  d u s t in g  p o w d e r.
F o r  a l l  degrees o f  s k in  i n v o l v e m e n t  m ore se ve re  th a n  t h i s ,  
e a r ly  o r  l a t e ,  s t e r i l e  and in f e c t e d ,  D a k in * s s o lu t io n  may be 
re g a rd e d  as an a lm o s t s p e c i f i c  rem edy. The a f f e c t e d  s u r fa c e s  
s h o u ld  be b a th e d  e v e ry  f o u r  h o u rs  f o r  a p e r io d  o f  1 5 -2 0  m in u te s
w i t h /
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w it h  th e  s o lu t io n ;  in  th e  i n t e r v a l s  t k x y  l i g h t l y  c o v e re d  
w i t h  l i n t  soaked  in  weak b o r ic  a c id  o r  n o m a l s a l in e .
W liere p o s s ib le  a b a th  s h o u ld  be em p loyed  ( e .g .  a s i t z -  
b a th  f o r  th e  g e n i t a l s ) ;  o th e rw is e  g e n t le  i r r i g a t i o n  
th ro u g h  a f in e  n o z z le  w i l l  s e rv e  th e  p u rp o se  f a i r l y  w e l l .
The g e n i t a l s  s h o u ld  be s u p p o r te d , n o t  by a s l i n g ,  b u t on a 
b ro a d  bandage v /h ich  p asses  o v e r  th e  th ig h s  and  is  s e c u re d  
b e h in d .  S u ig ic a l  c le a n l in e s s  i s  n e c e s s a ry  i n  th e  d re s s in g  
o f  a l l  s k in  le s io n s .  V e s ic le s  â io u ld  be p u n c tu re d  a nd  
e v a c u a te d  befi) re  c o a g u la t io n  ta k e s  p la c e .  A b e d c ra d le  and  
a w a te r —m a ttre s s  a re  n e c e s s a ry  in  a l l  s e ve re  ca s e s . G re a t 
c a re  m ust be ta k e n  to a v o id  any ro u g h  l ia n d l in g  o f  th e  s k in ,  
and th e  e p i th e l iu m  ^ o u l d  be je a lo u s ly  p re s e rv e d  e x c e p t when 
i t  s e rv e s  to  p re \% n t th e  escape  o f  s e p t ic  d is c h a rg e s .
The o n ly  g e n e ra l m easures o f im p o r ta,nee a re  th e  v ig c rro u s  
t r e a tm e n t  o f  s h o c k , and the rv fr .m n tio n  o f  undue a c id i t y  and  
c o n c e n t ra t io n  o f  th e  u r in e  * t o r  th e  l a t t e r  c o n d i t io n  f l u id s  
s h o u ld  be fo r c e d ,  and  sod ium  b ic a rb o n a te  g iv e n  i n t e r n a l l y ,  in  
q u a n t i t ie s  w h ic h  depend upon  th e  r e a c t io n  o f  th e  u r in e .
( i v )  L e s io n s  o f  th e  R e s p ir a to r y  T r a c t .
I t  i s  unnecG ssay^ to  d e a l w i t h  t h i s  s u b je c t  in  d e t a i l .  No
s p e c if ic  trea tm ent is  known. I f  the n a tu re  o f  the in fe c t in g  
organism can be discovered sp e c ia l measures may be d ire c te d  
a g a in s t  i t .  Otherwise th e  g e n e ra l th e r a p e u t ic  m easures 
e m p lo y e d /
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em p loyed  in  seconda ry  b ro n d io -p n e u m o n ia  a re  in d ic a te d ,
( v ) F u n c t io n a l P o n d it  io n s ;
The success  A l l  t r e a tm e n t  o f  th e  s u b s t i t u t  io n -s y m p to m  depends 
on th e  r e c o g n i t io n  o f  th e  A ,c t  t t ia t  i t  i s  o n ly  an o u tw a rd  
sym bol o f  th e  d is e a s e . I n  many ca se s  th e  re m o va l o f  the  
p h o to p h o b ia ,  o r  th e  a p h o n ia , as th e  case may b e , s e rv e s  o n ly  
to  ren  d e r man i f  e s t  a la t e n t  re p r  ess io n - n  eu ro  s i s .  R iv e rs  
r i g h t l y  i n s i s t s  th a t  th e  cu re  o f  t l ie  n e u ro s is  i s  o f  p r im a ry  
im p o r ta n c e ; f o r  in  many ca ses  d ie  sym ptom  d is a p p e a rs  w i t h  th e  
im provem en t in  th e  m e n ta l c n n d ib io n .  U n fo r tu n a te ly  t h i s  
m e thod  o f  t re a tm e n t w a s , in  F ra nce  a t  l e a s t ,  im p r a c t ic a b le .
The e n v iro n m e n t e s s e n t ia l  f) r  d ie  s u c c e s s fu l h e a l in g  o f  n e u ro s is  
i s  to  be fo u n d , n o t in  hosu i t  aL s , bu t in  c o n v a le s c e n t camps.
T he re  th e  p a t ie n t s  m in g le  w i t h  h e a lth y  men, j o i n  in  gam es, 
f o l lo w  a g re e a b le  o c c u p a t io n s  w h ic h  d iv e r t  th e  m in d  fro m  
b ro o d in g  m e m o rie s ; th e re  to o ,  a c h e e r fu l  s p i r i t  p r e v a i l s ,  
and  th e  f r e e  u n - f e a r f u l  t a l k  o f  w a r fa re  draws fro m  th e  p a t ie n t s  
m in d  i t s  m ost g u a rd e d  s e c r e ts .  The d a n g e r o f  h o s p i t a l i z a t i o n
i s  a v e iy  r e a l  o n e , and n o th in g  can be w o rse  f o r  th e  n e u r o t ic  
c o n v a le s c e n t ,  th a n  c o n s ta n t c o m m u n ic a tio n  w i t h  th e  s e r io u s ly
s ic k  and  w ounded, and — no le s s  im p o r ta n t  — th o s e  whose
f ' .
d e s t in a t io n  i s  E n g la n d . I n  s p i t e  o f  t h i s ,  h o w e v e r, men c o u ld  
n o t  be d is c h a ig e d  fro m  h o s p i t a l  so lo n g  as p h o to u h o b ia , 
a p h o n ia , V o m it in g ,  e t c . ,  was l i k e l y  to  i n t e r f e r e  w i t h  t h e i r  
o r d in a r y  d u t ie s  a t  c o n v a le s c e n t cam ps, — so th e  o r d e r  o f  
t r e a tm e n t /
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t r e a tm e n t  h a d  to  be re v e rs e d .
The f o l lo w in g  m ethods a re  recommended : -
( i )  P h o to p h o b ia ; P ro p h y la x is  i s  m ost Im p o r ta n t .  U n le s s  
a man shows a d e f i n i t e  p u r u le n t  c o n j u n c t i v i t i s ,  th e  eyeshade 
s h o u ld  be a t  once d is c a rd e d .  The p a t ie n t  i s  e n co u ra g e d  In  
e ve ry  way to  use  h is  e y e s , p r i n c i p a l l y  by means o f  o rg a n is e d  
games in  th e  open a i r .  I n  f u l l y  d e v e lo p e d  cases c o ld  fa c e  
p lu n g e ^ ,  c o ld  p a cks  t o  th e  e y e s , and  s te r n e r  d i s c i p l i n a i y  
m easures w e re  o f  g r e a t  v a lu e ,
( i i )  A p h o n ia  y ie ld e d  r e a d i l y  to  t r e a tm e n t ,  and re la p s e s  w e re  
r a r e .  The r o u t in e  m e tho d  was a p ro c e s s  o f  r e - e d u c a t io n  and 
s u g g e s t io n  em p ha s ized  by th e  a p p l i c a t io n  o f  th e  f a r a d ic  
c u r r e n t .  95/»» o f  th e  p a t ie n t s  w ere  c u re d  in  th r e e  a p p l i c a t io n s ,  
^ i i i )  V o m it in g  was th e  m ost i n t r a c t a b le  o f  a l l  th e  f u n c t io n a l  
c o n d i t io n s ,  and  r e q u ir e d  th e  c lo s e  p e rs o n a l a t t e n t io n  o f  th e  
p h y s ic ia n .  The in f lu e n c e  o f  s u g g e s t io n  p la y s  a la r g e  p a r t
i n  th e  t r e a tm e n t ,  and  each case m ust be *s t u  d ie d  i n d i v i d u a l l y .  
The s tro n g  s u g g e s t io n  t h a t  a c e r t a in  c a r e f u l l y  s e le c te d  d ie t  
i s  bound  to  c u re  i s  a lw a ys  h e lp f u l .  The a c tu a l  n a tu r e  o f  th e  
d ie t  i s  n o t  v e ry  im p o r ta n t ,  b u t  i t  s h o u ld  be p e c u l i a r ,  d r y ,  
and  n o t  to o  p le a s a n t .  The r e a l  success  o f  th e  c u re  depends 
on th e  s k i l l  and  t a c t  o f  th e  a t te n d a n t  n u rs e .
•oOo.
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• APPENDIX.
The f o l l o w in g  a b s t r a c t  o f  c l i n i c a l  n o te s  has been 
c o m p ile d  f o r  th e  p u rpo se  o f  i l l u s t r a t i n g  th e  p r in c ip a l  
ty p e s  o f  le s io n  d e s c r ib e d  in  th e  te e x t. Space does n o t  
p e rm it  o f  more th a n  th e  b a re s t  o u t l in e  o f  a s m a l l  num ber 
o f  c a s e s ; b u t s i m i l a r  ty p e s  have been c o r r e la te d  as f a r  
as p o s s ib le ,  and a d d i t i o n a l  c h a r ts  in t ro d u c e d  f o r
c o m p a r is o n . .
F o r  th e  sake  o f  b r e v i t y  s e v e re  cu ta n e o u s  le s io n s
have been re p re s e n te d  d ia g r a m m a t ic a l ly ,  th e  h a tc h e d  a re a s
i n d i c a t i n g  s e v e re  b u rn s  v / i .h  n e c r o s is  o i th e  e p id e rm is ;
th e  d o t te d  a re a s , s im p le  e ry th e m a .
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&ROUP A : FIILMINATINCt TYPE.
Case 1 : G-nr. D. . G assed 9 th  June  a t  3 a .m .
1 s t .  day Wounded and  p a r t l y  b u r ie d  by a s h e l l .  T h re e  h o u rs  
l a t e r  sudden o n s e t o f  p a in  i n  th e  eyes and  in te n s e  h e a t o f  
th e  s k in ,  fo l lo w e d  a lm o s t im m e d ia te ly  by s e v e re  and  p r o lo n g -  
;e d  v o m it in g .  C lo th in g  changed  a t  D re s s in g  S t o l o n .
A d m it te d  a t  10 p .m . V o m it in g  and  a t ta c k s  o f  f a i t n e s s  and  
g id d in e s s  c o n t in u e d  a t  s h o r t  i n t e r v a l s .  G e n e ra l e ry th e m a . 
S h o r t  h u sky  cough . M e n ta l c o n d i t io n  n o rm a l.
2 n d . day: V o m it in g ,  a t  f i r s t  fo o d ,  and  l a t e r  b i l e - s t a i n e d  
" T T u T g r  c y a n o s is ,  s l i g h t  in  th e  m o rn in g , deepened d u r in g  
th e  d a y , and  to w a rd s  e v e n in g  r e s p i r a t io n s  began to  r i s e .
C hest s ig n s :  p o o r  e x p a n s io n , e s p e c ia l ly  o f_  r i g h t  s i^ e .
Imp a i  r  e d n b  t  e , weak b r e a th  sounds and s m a ll m o is t  r a le s  a t  
b a s e s . S m a ll p a tc h  o f  d u ln e s s  and  b r o n c h ia l  b r e a th in g  in  
R. u p p e r  a x i l l a .  H e a r t  m ax. im p u ls e  5-& in c h e s  to  l e f t  o f  
m id s te m u m . No b m a lts .  A c t io n  weak and  i r r e g u l a r .
M e n ta l c o n d i t io n  n o rm a l a t  n ig h t .  B l i s t e r s  began t o  a p p e a r 
in  th e  m o rn in g , and  s u c c e s s iv e  c ro p s  came o u t  d u r in g  th e  day. 
L a rg e  a re a s  o f  's k in  c y a n o t ic .  U r in e  n o rm a l.
3 rd ,  day ; C o n sc io u s  and  r a t i o n a l  t i l l  11 a .m . V o m it in g  
c o n t in u e d .  No u r g e n t  d ysp n o e a , b u t  f a i l i n g  p u ls e .  D ie d  
a t  1 .3 0  p .m . (5B-J: h o u r s ) .
P o s t-M o rte m : S k in  le s io n s  as in  d iagram -. P h a ry n x , la r y n x
and  t r a c h ^ d e e p l y  c o n g e s te d  w i t h o u t  u lc e r a t i o n  o r  m em brane. 
O ld  dense a d h e s io n s  R. a p e x , b u t  p le u ra e  o th e rw is e  n e g a t iv e .  
Lu ng s  b u lk y  and oe demat ou s . On s e c t io n  exude f r o t h y ,  b lo o d ­
s ta in e d  f l u i d  b u t no o u s . No s ig n s  o f  c o n s o l id a t io n  b u t  
lo w e r  t h i r d  o f  R. u p p e r  lo b e  d a rk ,  a i r l e s s  and  c o l la p s e d .  
S tom ach d e e p ly  c o n g e s te d  w i t h  ecchym oses a lo n g  le s s e r  
c u r v a tu r e .  No s ig n s  o f  e r o s io n .  No m a rke d  changes in
o th e r  o rg a n s .
Case 2 .  P te .  H. Gassed 9 th  A u g u s t.
1 s t ,  day : E a r ly  h i s t o r y  n o t  know n. C .C .S . n o te  says • C o lo u r
7-nDod: much mucus fro m  n o s e . "  ' ^
2 n d . day: On a d m is s io n  d e e p ly  c ya n o se d . Jaw d ro p p e d  and
S'i5e a t i l in g  s te r t o r o u s .  Answ ers r a t i o n a l l y  when ro u s e d  b u t  
to o  i l l  t o  ^ iv e  h i s t o r y .  G e n e ra l e ry th e m a  b u t  s e v e re  b u rn s  
o n lv  on r ^ e n i t a ls .  C h e s t: Resonance im p a ir e d  a t  b a ^ e s ,
w he re  th e r e  a re  d i m i E i ^ ' d  b r e a th  sounds and  m o is t  r a le s .
a t i  p . „ .
P o s t /
( 2 )
P os t-m o  r t  ern : 
“f i s s u r e ;
Eyes show h r  awn y  " h . i t e  oedema in  n a ln e h r a l  
sU vere  b u rn s  on g e n i t a l s  b u t  n i l  e ls e w h e re .
P h a ryn x  m o d e ra te ly  i n je c t e d ,  la r y n x  and  t ra c h e a  deep pu re  le  
in  c o lo u r ,  b u t no u lc e r a t io n  o r  m em brane. Lu ng s  mo d e ra t  e ly  
0 edem atous w i t h  m .a rg in a l emphysema. On s e c t io n  ooze d a rk  
b lo o d  and s e ro u s  f l u i d  -  no p u s . No s ig n s  o f  c o n s o l id a t io n .
M ic r o s c o p ic a l ly  "a c u te  c a p i l l a r y  b r o n c h i t i s  o f  i r r e g u l a r  
d i s t r i b u t i o n ,  w i t h ,  i n  a few a re a s ,  e a r ly  c o n s o l id a t io n  a ro u n d  
th e  s m a l le r  b r o n c h i .  Veig/ few  o rg a n is m s  s e e n ."
Case 5 ; P te .  
1 s t  day;
G assed 9 th  A u g u s t a t  4 a,m
Gassed w h i le  a s le e p  and  w e l l - c o v e r e d  w i t h  b la n k e ts  -
c o n s e q u e n tly  no b u m s  e x c e p t o f  fa c e  and  e y e s . Awoke w i t h  
a c u te  r a in  in  e ye s . V e ry  s i  1,: * h t  n au sea and vom i  t  in g .
2nd  day: On a d m is s io n  d e e p ly  cya n o se d ; s h a llo w  he a in g
r e s p i r a t i o n s ,  b u t  no s ig n s  o f  t h r o a t  o b s t r u c t io n .  S ig n s  o f  
oedema a t  b a s e s , b u t o th e rw is e  n o rm a l c h e s t .  M e n t a l i t y  
n o rm a l.  No a lb u m in  In  u r in e .
3 rd  day: S pasm odic dyspnoea in  th e  m o rn in g  r e l ie v e d  by
in i i a la t i o n s , Coughed u p  th r e e  la r g e  t r a c h e a l  c a s ts  — a c tu a l  
s iz e .
C hest s i^ m s : S u ck ing  in  o f  lo w e r  r i b s .  B re a th  sounds h e a rd
q u i t e  c le a r l y  th ro u g h  g u r g l in g  in  t ra c h e a  and  b r o n c h i .  No
d u ln e s s  o r  b ro n c h ia ^  b r e a th in g  a n yw h h re . D ie d  a t  11 p .m .
(66  h o u r s ) .
P o s t-m o rte m : T h ic k  w h i te  memb ane c o v e r in g  la r y n x  and. t ra c h e a
" t K ^ l Î M io u T T h é i r  le n g th ,  ( e a r l i e s t  case o f  pseudo-m em brane 
fo r m a t io n )  th e  u n d e r ly in g  s u r fa c e  show ing  s c a t te r e d  a re a s  o f  
e x c o r ia t io n .  P le u r a i  n e g a t iv e .  Lungs n u lx y  an d oedei. a to u s .  
M ic r o s c o p ic a l ly :  A cu te  w id e s p re a d  c a p i l l a r y  b r o n o h iu is .  ̂ In
some a re a s  much a lv e o la r  oedema. Ex^udate h a r d ly  o u r u le n t .  
Some f i b r i n  and haem nr^ha.Te.
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GROUP B. BRONCHOPNEUMONIA. (3 )
Case 4 ;  P te  G.
Gassed A u g u s t, a t 8 a .m .
L a te n t  p e r io d  3 h o u rs .
D ie d  9 th  A ugust a t 7 .3 0  a .m . ( 8 th  d a y )
H is t o r y :  Sudden o n se t w i t h  p a in  in  e y e s , b u r n in g  o f  s k in
and s e v e re  v o m it in g .  S t im u la t  io n  r e q u ir e d  a t F ie ld
Id b u l  an c e ,
2nd d a y : v e ry  s e v e re  c o n ju n c t i v i t i s  and e x te n s iv e  b u rn s  -
lio  c h e s t t r o u b le .
3 rd  d a y : V e ry  f lu s h e d :  b r e a th in g  d e e p ly  and e a s i l y .  C hest
s ig n s  o f  e x te n s iv e  b r o n c h i t i s  -  no d u ln e s s .  A l i t t l e  t h i c k  
y e l lo w  sp u tu m .
4 th  d a y : Im p ro v in g :  a c u te  p u r u le n t  b r o n c h i t i s :  no d u ln e s s  o r
a l t e r a t  io n  o f  b r e a th  s o u n d s . U r in e  n o rm a l.  B r in g in g  up 
1: o re  sp u tu m .
5 th  d a y : G e n e ra l c o n u i t io n  good in  s p i t e  o f  d ro w n in g  w i t h
f l u i d .  F ro n t  and b ack  o f  c h e s t h a rs h  n o is y  b r o n c h i t i c  so u n d s : 
bases  re s o n a n t .
6 th  d a y : B u rns  r e a c t in g  w e l l :  v e r y  c le a n .  Seems t o  be g r a d u a l ly
f i l l i n g  up w i t h  f l u i u .  U r in e  -  a t r a c e  o f a lb u m in .
7 th  d a y : u t ta c k s  o f  s e v e re  t ig h t n e s s  a c ro s s  c h e s t and more
u rg e n t d y s p n o e a . P u ls e  w e a k e n in g . g e n ta  1 c o n d i t io n  u n c lo u d e d . 
At 8 p .m . w ro te  a c le a r ,  w e l l - c o n s t r u c t e d  l e t t e r  home -  w i t h in  
12 h o u rs  o f  d e a th .  Ko s ig n s  o f  c o n s o l id a t io n  w ere  o b s e rv e d  
a t any t  im e .
P o s t-m o rte m : S k in  le s io n s  as in d ic a t e d  i n  d ia g ra m . P h a ry n x ,
iB.rynJK, ana t r a c h e a  in t e n s e ly  c o n g e s te d  w i t h  p a tc h e s  o f  
u lc e r a t i o n .  F a i r l y  e x te n s iv e  f a l s e  membrane e x te n d in g  fro m  
th e  v o c a l  c o rd s  as f a r  as t h i  t m y r o iu .
Lungs : R ig h t  c o v e re d  w i t h  re c e n t  s o f t  a d h e s io n s , o n ly  th e  
W a p h ra g in a t ic  s u r fa c e  b e in g  f r e e .  On s e c t io n  u p p e r and lo w e r  
lo b e s  dark- ana e n go rg e d  w i t h  b lo o d :  m id d le  lo b e  p r a c t i c a l l y
n o rm a l.  L e f t  : Ko p le u r a l  a d h e s io n s : . changes n o t so m a rked ,
n o  m a c ro s c o p ic  e v id e n c e  o f  c o n s o l id a t io n ,  and a l l  s iz e a b le  
p o r t io n s  o f  lu n g s  f l o a t e d  in  w a te r .  No m arked changes i n  
o th e r  o rg a n s .
M ic r o s c o p ic a l l y :  "W id e s p re a d  c a p i l l a r y  B r o n c h i t is  w i t h  f i b r i n o -
p u r u ïe n t  p lu g s  , ana com m encing d is c r e t e  b ro n c h o p n e u m o n ia . In  
some a re a s  s l i g h t  oedema: in  o th e r s  ( r i g h t )  sem i c o n f lu e n t
b ro n ch o p n e u m o n ia  w i t h  much h a e m o rrh a g ic  ana f i b r in o u s  e xu d a te  : 
p ro b a b le  com m encing n e c r o s is  a ro u n d  so jje  b r o n c h io le s . ”
Case 5 : Pte  L .  i s  s i m i l a r  t o  th e  a bove , and showed a v e ry
re m a rk a b le  absence o f  to x a e m ia .  k - i t h in  uwo n o u rs  o f  d e a th  he 
asked me t o  t e l l  h im  why h is  e y e l id s  and f e e t  w ere  t w i t c h in g .  
A lb u m in  a ppe a re d  i n  th e  u r in e  on th e  9 th  d a y . In  t h is  case 
s e v e re  s k in  le s io n s  w ere  c o n f in e d  t o  th e  g e n i t a l s .  T he re  w ere 
n o /
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no s ig n s  o f  c o ls o l i d a t i o n  d u r in g  l i f e ,  b u t  w id e s p re a d  l o b u la r  
b ro n c h o p n e u i'o n ia  v/as - ro v e d  a t  p o s t  m o rtem . The n u is e  was 
re m a rk a b ly  ra n  i d  t l  r o u g h o u t , b u t  th e re  w e re  no s ig n s  o f  c a rd ia c  
d i l a t a t i o n ,  o r  f i i l u r e  u n t i l  s h o r t l y  b e fo re  d e a th .
Case 6 C p l.  C. i s  an ever: m ore a c u te  case o f  t h i s  t y p e .
T h is  man was v e ry  s e v e re ly  b u r n t .  O ur c l i n i c a l  n o te  (on 
th e  5 th  day) w i l l  s e rv e  to  i l l u s t r a t e  h is  con d l l i o n ,
5 th  d ay : T y p ic a l  m u s ta rd  c a s e . M o is t  b u b b lin g  sounds ( tu b e s
f u l l  o f  f l u i d )  a l l  o v e r  b a c k , m ost m a rked  up to  l e v e l  o f  3 
in c h e s  up th e  v e r t e b r a l  b o rd e r  o f  s c a p u la ,  when b r e a th  sounds 
become s u d d e n ly  c le a r e r  and  p u r e r .  One in c h  b e lo w  l e f t  
n i p - le  i s  a n a tc h  o f  c r e p i t a t io n s  com ing up u n d e r  th e  s te th o -  
; sco p e . T he re  (he  v o lu n te e r e d )  he h ad  p a in  on b r e a th in g .
P o s t-m o r t  em; S iz e a b le  p o r t io n s  o f  b o th  lu n g s  f l o a t e d  in  w a te r ,  
b u t num erous t i n y  n o d u le s  c o u ld  be seen a r ra n g e d  a ro u n d  th e  
s m a l le r  b r o n c h i ....................
M ic r o s c o u ic a l ly  "A c u te  B ro n c h o rn e u m o n ia  w i t h  la ig e  a re a s  
c o n s o l id a te d .  E xu d a te  la r g e ly  h a e m o rife a g ic  and p u r u le n t ,  "
Prom t h i s  i n t e r i  e d ia te  ty p e  we p ass  on to  th e  "o u ts p o k e n  
b ro n c h o p n e u m o n ia " . O n ly  t^ o  f a t a l  cases o f  t h i s  ty p e  w ere  
re c o rd e d , b u t  t h i s  was by f a r  th e  commonest v a r ie t y  in  th e  
m i ld e r  ca s e s .
Case 7 , C p l. S,
Gassed 6 th  S ep tem ber a t  3 ,0  a ,m .
L a te n t  n e r io d  4  h o u rs .
D ie d  1 2 th  S ep te m ber a t  9 ,0  p .m .
H is t o r y :  e t c .  Sudden o n s e t w i t h  nausea  and  v o m it in g  fro m  w h ic h  
he re c o v e re d  d u r in g  th e  f i r s t  day . Im p ro v e d  g r e a t ly  u n t i l  
a d m is s io n  on th e  t h i r d  day when he  began to  f e e l  s h o r t  o f  b re a th  
and  t i g h t  a c ro s s  th e  c h e s t .
4 th  day; M e n ta l c o n d i t io n  n o rm a l.  S h o r t  o f  b re a th  b u t  no a c tu a l  
— ^ d p n o e a . C h e s t: no a d v e n t i t io u s  sounds o v e r  shaded  a re a s
b u t ’ o n ly  d u ln e s s  and  lo u d  b r o n c h ia l  b r e a th in g ,  B b th  a x i l l a e  
f u l l  o f  s q u e a k in g  r o n c h i .  B u rn s  n o t  s e v e re ,
5 th  day: much im p ro v e d ; no lo n g e r  b r e a th le s s  on s i t t i n g  u p ,
■ '^ S ig n s  as a b o ve , ,
6 th  and 7 th  days : Deep c y a n o s is :  engo rgem en t o f  r i g h t  h e a r t ,
'R e s p ir a t io n s  "s h a llo w  and  h e a v in g  * . *
P o s t-m o rte m : M a s s iv e  c o n s o l id a t io n  o f  l e f t  lo w e r  lo b e ,
ë 1"sewiie’ re  s c a t te r e d  u a tc h e s  o f  b ro n ch o p n e u m o n ia . P., m id d le  
lo b e  c o n g e s te d  o n ly .
M ic r o s c o p ic a l ly  "a d va n ce d  c o n f lu e n t  b ro n c h o p n e u m o n ia . E xu d a te  
“c h T e f ly  p u r u le n t , e s p e c ia l ly  a ro u n d  b r o n c h io le s  -  fro m  w h ic h  
t h e /
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t  he p r o c e s s  o r i p  i n  a t  e s , "
Case 8 ;  P t e ,  T ,  i s  a m o re  a c u t e  exa m p le  o f  t h e  same t y p o .
2x1 d . "day : C o m p la in s  o f  s t i f l i n g  i n  t h e  c h e s t  a n d  h e a d a c h e .
S l i g h t  c y a n o s is  b u t  v e r y  m a rk e d  d ys p n o e a  S ig n s
o f  g e n e r a l i z e d  a c u t e  B r o n c h i t i s  w i t h  e a r l y  c o n s o l i d a t i o n  R* 
b a s e .
3 r d .  day :  Sudden d i m i n u t i o n  i n  t h e  am oun t o f  s p u tu m .  A re a s
'o f  D ro " n c h ia l  b r e a t h i n g  a t  b o t h  b a s e s ,
4 t h  a n d  5 t h  d a y s : R a p id l y  e x t e n d in g  c o n s o l i d a t i o n  e s p e c i a l l y  o f  
r i g S t  b a s ^  R e s t l e s s  a nd  t a l k i n g  i n c e s s a n t l y , b u t  a n s w e rs  
r a t i o n a l l y .  No a l b u m i n u r i a ,
6 t h  t o  8 t h  d a y s :  C o n t in u o u s  n o i s y  d e l i r i u m ;  r e f u s e s  a l l  f o o d ,  
î n  creas~£ng~ c y a n o s is  a n d  d y s p n o e a .  P h y s i c a l  s ig n s  i n d i s t i n -  
I g u i s h a b l e  f ro m  d o u b le  l o b a r  p n e u m o n ia .
P o s t - m o - te r n :  B v im s  n o t  s e v e r e .  M a s s iv e  c o n s o l i d a t i o n  b o t h
lo w e r  l o b e s .  M i c r o s c o p i c a l l y  c o n f l u e n t  B ro n  cho nn eumon i a  w i t h  
e a r l y  n e c r o s i s  o f  b r o n c h i a l  w ^ U s .
Case 9 : L / C ,  M. G assed  3 1 s t  J u l y .
4 f n " " ^ y l  6n " a d m is s io n  s ^ i u h t  c y a n o s i s ;  p u l s e  a n d  r e s p i r a t i o n s  
r a i s e d .  M o d e r a te  d y s p n o e a .  No c o m p la in t  o f  p a i n  ex c e n t  i n  
t h r o a t ,  ,
C h e s t  s i g n s .  M i l d  g e n e r a l i z e d  b r o n c h i t i s ;  c h e s t  r e s o n a n t  
t h r o u g h o u t  e x c e p t  a t  r i g h t  b a se  w h e re  t h e r e  i s  d u ln e s s ,  w i t h  
d i m i n i s h e d  b r e a t h  soun ds  a r d  f i n e  i n s p i r a t o i y  c r e p i t a t i o n s ,
5 t h  a n d  6 t h  d a y s :  G e n e r a l  c o n d i t i o n ,  p u l s e  a n d  t e m p e r a t u r e
4mp-rn i ' i 'ng  Quo 'i~Q c iiang e i n  s i g n s ,  D u ln e s s  as a b o v e  b u t  no
b r o n c h i a l  b re  a t h  i n r .
7 th |d a y :  Band o f  d e f i n i t e  d u ln e s s  a n d  b r o n c h i a l  b r e a t h i n g  (a s
i n  d ia g r a m ) .  x i . l l  a d v e n t i t i o u s  so un  ds i n  c h e s t  ixave
d is a p p e a r e d .   ̂ ^ .
6 t h  da y :  S l i g h t  u p w a r d  e x t e n s i o n  o f  d u i l  a r e a ,  b u t  o t h e r w i s e
no”  cnange* C o m u la in t  o f  r a m  on b re  a t  n in y , — in  r i g h t  s i d e .  
9 t h  -  1 3 t h  day :  No change i n  s ig n s  a n d  no  im p ro v e m e n t  i n
p a t  le n tT 's  g e n e r a l  c o n d i t i o n .  S l i g h t  e' ’̂’en in g  a e l . i r l u j n ,  
i n s o m n ia  a n d  r e s t l e s s n e s s ,  .
1 3 t h  t o  1 5 t ^  da^r; S ig n s  u n c h a n g e d  b u t  g r a d p a l  g e n e r a l  im p r o v e -
— tm 'e n t : ----- T T e T ^ h ^ e s t le s s  a n d  t a k e s  f o o d  b e t t e r .  ^
1 7 t h  d a y :  B a nd  o f  d . i ln e s s  as b e f o r e ,  b u t  a i r  i s  b e g in n in g  t o
— E% % e5ter a l v e o l i .  C lo s e  t o  s p in e  c o a -s e  " r e d u x *  c r e p i t a t i o n s  
h a v e  a - ': ' 'ea red ., b u t  tow- “■:’ di.s a x i l l a - t n e  o r o n c L i a l  o re a tJ  i n g  andt 
b ro n c h o p h o n y  i s  as we ll-r- '.a .Nced as e v e r ,
2Q tb  day* Re dux c r e - - i  t a t  io n s  h a v e  e x te n d e d  a l  o v e r  a u l a r e a .
— ^ t ^ n t  i s  t h i n  and  w a s te d ,  b u t  i s  how b e g in n in g  t o  t a k e
2 6 t h  d a y :  C h es t  g r a  du a l  ly{c 1 e a r in g  , b u t  s t i l l  cough  a n d  s e v e r a l
o u n ces o f  snu tum  d a i l y .
N o te :  I  h a v e  f o l l o w e d  t h e  p r o g r e s s  o f  t h e  p h y s i c a l  s ig n s  o f
t h i s /
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t h i s  ca se  som ewhat f u l l y ,  b e c a u s e  t h i s  i s  a t y p i c a l  e x a m p le  
o f  m o d e r a t e l y  s e v e r e  M u s t a r d  G-as P o i s o n i n g .  The s p e c i a l  
f e a t u r e s  a r e  ( a )  t h e  s lo w  e v o l u t i o n  a n d  p e r s i s t e n c e  o f  t h e  
c h e s t  s i ^ n s ;  ( b )  w a s t i n g  a n d  l o s s  o f  s t r e n g t h  o u t  o f  a l l
p r o p o r t i o n  t o  t h e  " m i l d ” p i c t u r e  p r e s e n t e d  b y  t h e  t e m p e r a t u r e
c h a r t  ( c )  P e r s i s t e n t  cough  w i t h  s p u tu m  a f t e r  a l l  p h y s i c a l  
s ig n s  h a v e  d i s a p p e a r e d .  T h i s  t y p e  o f  case  i s  so common I n  
G-as P o i s o n in g ,  t h a t  I  h a v e  f o u r  m ore  e x a m p le s  t o  r e p r e s e n t  
t h e  c o n d i t i o n .  Two o f  t h e s e  ( c a s e s  1 0 ,  a n d  1 2 )  a r e  a lm o s t  
i d e n t i c a l  "^^ ith  t h e  one a l r e a d y  q u o t e d ,  a n d  d e t a i l s  o f  t h e i r  
h i s t o i y  a r e  u n n e c e s s a r y .  I  h a v e  a t t a c h e d  t h e i r  c h a r t s ^ f o r  
c o r n u a r is e n .  The o t h e r  tw o  ( c a s # s 2 6  a n d  2 7 )  show a s i m i l a r  
c o n d i t i o n  i n  a m uch m ore  s e v e r e  d e g re e ,  w h i l e  t h e  f a t a l
c a s e s  29 a n d  30 p r o b a b l y  g i v e  t h e  c lu e  t o  t h e  r e a l  n a t u r e  o f
t h e  c o n d i t i o n  -  a c h r o n i c  b ro n c h o p n e u m o n ia  c a u s e d  by  an 
o r g a n is m  o f  le w  v i r u l e n c e ,  f o c i  o f  i n f e c t i o n  b e in g  p r o v i d e d  i n  
t h e  damaged b r o n c h i o l e s .
Case 1 1 ,  h o w e v e r  i s  a t y p i c a l ,  a n d  " "e iy  r a r e  i n  M u s t a r d  G-as 
T o i t o n i n g • I t  r e s e m b le s  c l o s e l y  a m i l d  l o b a r  p n e u m o n ia
o f  c i v i l  l i f e :  , .
3 r d .  d a y :  S l i g h t  c y a n o s i s ;  t o r p i d  c o n d i t i o n ^  ,
'  c h e s t  except d im in ished  b re a th  sounds a t l e f t  base near 
sp ine . D e f in ite  V ig o r a t n ig h t w ith  r is e  o f  r e s p ir a t io n .
4 t l^ d a h '^ ° S u h l  d ia rrh o e a  and fo u l tongue. Leuoooytos is  _
3 0 , 0 0 t ) . N o te  o v e r  l e f t  b a s e  i m p a i r e d ,  a n d  a r e a  o f  b r o n c h i a l
b r e a t h i n g  c lo s e  t o  s p i n e .
6 t h  d a y :  D u ln e s s  a n d  i n t e n s e  b r o n c h i a l  b r e a t h i n g  o y e r  w h o le
— l e f t  b a s e .  P a t i e n t  c y a n o s e d  a nd  l o o k s  a c u t e l y  i l l .  xex
r e s p i r a t i o n s  n o t  g r e a t l y  i n c r e a s e d .  j  ■u ^ i
l l t u  d a y :  ( i . e .  8 t h  day o f  p n e u m o n ia )  D u ln e s s  a n d  b r o n c h i a l
 E îë S m n g  o v e r  Whole l e f t  back except extreme apex. T y p ic a l
pneumonia c r is is  a t n ig h t ,  w ith  severe d i^ rh o e a  and co lla p se . 
1 3 th  day: C h a ra c te r is t ic  c re p itu s  re dux l e f t  b a c k .
1  l o  f g r f h e r r is e  o f  tem pera tu re ; u n in te r ru p te d  convalescence.








T h is  l a  "g  8 g ro u p  i s  re p re s e n te d  h e re  by f o u r  ca se s : 
in  a l l  th e  i n i t i a l  b ro n ch o p n e u m o n ia  was o f  th e  ty p e  
a l r e a ^  d e s c r ib e d .  A bout th e  1 1 th  day o r  so th e  te m p e r-  
; a tu re  f e l l  and  p u ls e  and r e s p i r a t io n s  showed,:a 
c o r re s p o n d in g  im p ro v e n e n t. The d o i ly  s p u tu r d - to ta l ,
h o w e v e r, re m a in e d  h ig h .  A f t e r  an a p y r e x ia l  p e r io d  o f  
v a ry in g  le n g th  new r e s p i r a t o r y  symptoms s u d d e n ly  d e v e l-  
lo p e d  -  a lw a ys  u s h e re d  in  by p le u r a l  p a in ,  and n e v e r  by 
g e n e ra l c a t a r r h a l  s ig n s .  The m ost t y p i c a l  exam ple  i s  
case 1 6 , in  w h ic h  th e  re c ru d e s c e n c e  was m a rked  by th e  
o n s e t o f  a d e f i n i t e ,  l o c a l i z e d  p le u r is y  w h ic h  g r a d u a l ly  
s u b s id e d  w i t h o u t  e x te n s iv e  pneum on ic  in v o lv e m e n t .  I n  
th e  m ore s e v e re  (and . r a r e r )  cases (13 ^  14) th e  i n i t i a l  ""
p le u r i s y  was fo l lo w e d  by an a c u te  p s e u io - lo b a r  p neum on ia , 
e n d in g  by c r i s i s .  The d i f f e r e n t i a l  d ia g n o s is  fro m  
In f lu e n z a  i s  n o t  d i f f i c u l t ,  and  in d e e d  s e v e ra l o f  th e s e  cases 
s u b s e q u e n t ly ’ d e v e lo p e d  a t y p i c a l  I n f lu e n z a l  a t ta c k  (Case 1 5 ) .
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Cases 17 and l 8  re p re s e n t  v e ry  a c u te  ty p e s  o f  B ro n c h o -  
" p n ^ îo n la ^ r T lT E ic h  th e  R e s p ir a to r y  symptoms w e re  e a r ly  
o ve rshadow e d  by th e  deve lo pm en t o f  a p ro fo u n d  to x a e m ia . 
Sputum e x a m in a t io n  p o in te d  to  i n f e c t i o n  by a h a e m o ly t ic  
s t r e p to c o c c u s .
Case 1 7 ; S p l D. Gassed 2 5 th  J u n e .
4 th  day: S evere  c o n ju n c t i v i t i s  and  ^s team y ' c o m e a à . S k in
"no t” s e v e re ly  b u rn t  . B re a th in g  n o t  la b o u re d .  Lungs  ̂c le a r  
i n  f r o n t  b u t  f in e  c r e p i t a n t  r â le s  a t  l e f t  b a se . U r in e
c le a r .  ^ . __
5 th  day: In c re a s in g  c y a n o s is .  B reath ing  c o m fo r ta b le .^
'Answ ers q u e s t io n s  r a t i o n a l l y ,  b u t  has a t ta c k s  o f  c u r io u s  
q u ie t  *wan de r i n g ' .
6 th  day) S % ns o f  c o n s o l id a t io n  g r a d u a l ly  d e v e lo p in g .
“7 t h  day) Sh8,rp d iy  r â le s  coming r i g h t  up i n t o  s te th o s c o p e , 
"seems to  be d e e p ly  p o is o n e d . Vf an de r i n g ;  d i f f i c u l t  uo
8t'^:**day; Deep c y a n o s is ;  Q u ic k  je r k y  mo^^ements o f  f in g e r s  and 
— g ic Ë iÊ g  a t  b e d c lo th e s .  h o t  b r in g in g  u -  any s p u tu m ....................
I n  Case l 8  th e  to x a e m ia  i s  even m ore in te n s e .  As e a r ly  
as"%h8~3CE day o u r  c l i n i c a l  n o te  was " T o r n id :  h a r d ly
coughs a t  a l l :  re s e n ts  any m ovem ent; w i l l  n o t kn o ck  a
f l y  o f f  h is  fa c e  -  y e t  g e ts  o u t o f  b e d  when n o t  c lo s e ly
w a tc h e d . ”
r n m m m m r n
ro s e  to  a s ta te  o f  n o rm a l i n t e r e s t  in  l i f e .
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G-ROUP E: COMPLICATIONS ETC.
A bscess o f  L u n ^ .
Case 30» P te .  C: V e ry  s e ve re  b u rn s  and eye le s io n s ,
ï n i t i a l  te in p e r a tu r e  c re s t  a p p a re n t ly  due to  s k in  c o n d i t io n ,  
as no r e s p i r a t o r y  symptoms d e v e lo p e d  u n t i l  th e  7 t l i  day. On 
th e  8 th  day th e  d e fe n s iv e  p ro c e s s e s  seemed to  b re a k  down f o r  
s p re a d in g  n e c r o s is  and g a n g re n e  o f  th e  s k in  to o k  p la c e .  
R e s p ir a t io n s  and te m p e ra tu re  ro s e  r a p i d l y , and a re a s  o f  d u l­
ln e s s  and b r o n c h ia l  b r e a th in g  a p p e a re d  in  th e  c h e s t w i t h  
re m a rk a b le  su d de n n e ss . On th e  9 th  day th e  sputum  was f o e t i d .  
A lb u m in , b lo o d ,  and pus a p p e a re d  in  th e  u r in e .  .
On th e  t e n th  day th e r e  a p u e a re d  to  be an in te n s e  s e p t ic a e m ia ,  
r e s t le s s n e s s ,  g r e a t  t h i r s t ,  d e l i r iu m  and in c o n t in e n c e .  The 
p a t ie n t  d ie d  on th e  1 2 th  day.
P o s t-m o rte m : F a ls e  membrane a lo n g  w h o le  la r y n x  and  t ra c h e a :
L u n g s : "B b tlr lo w e r  lo b e s  bound  down by re c e n t  a d h e s io n s .
IL e f t  u p p e r  lo b e  s o l i d  and c o n ta in e d  a s in g le  la ig e  abscess  
c a v i t y  ( th e  s iz e  o f  a p lu m ) f i l l e d  w i t h  s a n io u s  p u s . The 
re m a in d e r  o f  th e  lu n g s  showed e x te n s iv e  a re a s  o f  b ro n c h o ­
pn e u m o n ia , s e v e ra l o f  w h ic h  w ere  g re y  in  c o lo u r ,  f r i a b l e  and 
i n f i l t r a t e d  w i t h  p u s . The k id n e y s  showed in te n s e  c o n g e s t io n  
and t u b u la r  h a e m o rrh a g e s .
Ph eumo t  h  0 ra x  .
Case 21 L /C  F .
' ' ""’ " U n t i l  "the  "1 0 th  day t h i s  case a p p e a re d  to  be a p e r f e c t l y  
s a t i s f a c t o r y  B ro n ch o p n e um o n ia . I n  th e  e ve n in g  (1 0 th  day) 
h o w e v e r, th e re  was s l i g h t  d e l i r iu m ,  and  d u r in g  th e  fo l lo w in g  
days th e  d a i ly  sputum  t o t a l  f e l l  o m in o u s ly .  On th e  1 5 th  day 
th e r e  was l i t t l e  change in  t i  e g e n e ra l c o n d i t io n  b u t — n o t  an 
uncommon e v e n t — a p a tc h  o f  p le u r a l  f r i c t r o n  a p p e a re d  on th e  
l e f t  s id e .  On th e  1 6 th  d u ln e s s  was n o te d  o v e r  th e  r i g h t  back 
be tw een  th e  5 th  and 8 th  d o rs a l v e r te b r a e ,  and X -ra y  
e x a m in a tio n  d e m o n s tra te d  a d e f i n i t e  shadow in  t h i s  r e g io n .
No symptoms a p p e a re d , h o w e v e r, u n t i l  th e  m o rn in g  o f  th e  1 7 th  
day when a t  7 .3 0  a .m . th e  p a t ie n t  was s e iz e d  w i t h  a c u t e p a in  
in  th e  r i g h t  s id e .  A t 10 a .m . th e  c la s s ic a l  s ig n s  o f  
p n e u m o th o ra x  w ere  p r e s e n t .  T lie  p a t ie n t  d ie d  on th e  iB th  day.
P o s t-m o rte m : a s m a ll abscess  c a v i t y ,  th e  s iz e  o f  a 5 / —^p ie c e
w as fo u n d  n e a r  th e  an ex o f  th e  r i g h t  lo w e r  lo b e ,  A s im i l a r ,  
b u t  le s s  a dvan ce d  i i e c r o t i c  n a tc h  was seen in  th e  l e f t  u p p e r  
lo b e .  The fo rm e r  abscess  h a d  r u p tu r e d  in t o  th e  r i g h t  p le u r a ,  
g iv in g  r i s e  to  p n e u m o th o ra x .
■lovema.
(1 0 )
Case 34 ;  P t e . D .  I n  t h i s  case  t h e  u s u a l  t y u e  o f  b r o n c h o -  
"pneum onia ( r n s s i v e  c o n s o l i d a t i o n  l e f t  b a s e )  a p n e a re d  to  have  
come t o  an end by t h e  13th: da y .  On t h e  1 4 t h  day t h e  c h e s t  
was a lm o s t  c le a r  e x c e p t f o r  an a re a  o f  m o d e ra te  d u ln e s s  and 
b r o n c h ia l  b r e a th in g  a t  th e  l e f t  b a s e . T h is  d u l l  a re a  ex­
i t  end ed  g r a d u a l l y ,  a n d  s ig n s  o f  a f r e s h  a c u te  i n f e c t i o n  
a u u e a r e d .  On t h e  2 2 n d ,  day s ig n s -  o f  f l u i d  a p p e a re d  a t  th e
l e f t  b a s e ;  on t h e  f o l l o w i n g  day 26 ounces o f  s l i g h t l y  
t u r b i d  y e l lo w  f l u i d  w e re  w ith d ra w n . T h is  f l u i d  g re w  a p u r e  
c u l t u r e  o f  a haemo l y t i c  s t r e p to c o c c u s .
B r o n c h ie c ta s is :
Case 22 shows t h i s  c o n d i t io n  i n  an a c u te  f o r m ,  y e t  d u r in g  l i f e  
" th e re  was l i t t l e  i n d ic a t io n  e i t h e r  f ro m  t h e  te m p e ra tu re  c h a r t  
o r  fh"om t h e  p h y s ic a l  s ig n s .  The l a t t e r  showed a m a s s iv e  
b ro nch o p ne u m o n ia  a t  t h e  r i g h t  base a n d  s c a t te r e d  a re a s  o f  
c o n s o l i d a t i o n  on t h e  l e f t  s i d e .
P o s t-m o rte m : an a bscess  was fo u n d  in  th e  l e f t  u p p e r  lo b e ,
and  num erous n e c r o t ic  a re a s  w e re  s c a t te r e d  th ro u g h o u t b o th  
lu n g s .  The r i g h t  lo w e r  lo b e ,  h o w e v e r, was a lm o s t e n t i r e l y  
re p la c e d  by d i l a t e d ,  u lc e r a te d  b r o n c h i .  The pus fro m  th e  
abscess  and  th e  f l u i d  in  th e  b r o n c h ie c t a t i c  a re a  gave  p u re  
c u l t u r e s  o f  s ta p h y lo c o c c u s  afiureus.
Case 29 i s  an exam ple  o f  a much more c h ro n ic  ty p e  -  a ls o  
“s ia p i iy T o c o c c a l.  T h is  case shows a s e v e re  i n . i t i a l  b ro n c h o ­
pneum on ia  w i t h  a d e f i n i t e  re m is s io n  be tw een th e  1 4 th  and 
2 4 th  d ays . From th e  2 5 th  day c h e s t symptoms and  s ig n s  a t 
th e  l e f t  base began to  d e ve lo p  a g a in .  On th e  SOBh day th e re
was a c u te  p a in  i n  th e  l e f t  s id e  and a few days l a t e r  a 
n e a r  l e f t  n ip p le  was d e te c te d .  On th e  3 6 th  day th e  l e f t  base 
was v e ry  d u l l ,  w i t h  d im in is h e d  b re a th  sounds and .v o c a l 
re s o n a n c e . The l e f t  c h e s t was e x p lo re d  b u t  o n ly  an ounce o f  
b lo o d - s ta in e d  f l u i d  w ith d ra w n .  T h is
c u l t u r e  o f  s t a p h y 3 i0 C 0 c c t ls  a u r e u s .  Prom t h e  4 2 n d . t h e
s p u t u m  w a s  o f f e n s i v e ,  E in d  e l a s t i c  t i s s u e  w a s  p r e s e n t .
a g o o d  d e a l o f  n e c r o s is  a ro u n d  th e  b r o n c h i .
Casas 2 6 . 27 and  28  a re  s e v e re  exam ples o f  th e  same t y p e . ____
I h  a l l  th e s e  ' o a s e s " th e r e  was g r e a t  w a s t in g  and  lo s s  o f  s t r e n g th .  
The sputum  a t  one t im e  was v e iy  p u r u le n t  and  h a d  a c h a r a c te r -
c h ro n ic  b r o n c h ie c ta s is .
C a s e /
(1 1 )
Case 2 5 i s  a g o o d  i l l u s t r a t i o n  o f  t h e  a b r u p t  t r a n s i t i o n  
a b ronch o p ne u m o n ia  o f  t h e  o r d in a r y  ty p e  to  an a c u te  
p ro c e s s  o f  p u lm o n a ry  n e c r o s i s .  U n t i l  th e  9 t h  day th e  
p a t i e n t 's  g e n e ra l c o n d i t i o n  was g o o d , and h i s  a p p e t i t e  
n o rm a l.  From th a t  day onwarda lo s s  o f  w e ig h t  and s t r e n g th  
d e v e lo p e d  w i t h  e x t r a o r d in a r y  r a p id i t y .  A t  d e a th  on th e  
1 5 t h  day t h e  body  was w a s te d  to  a s k e le to n .
P o s t-m o rte m  e x te n s iv e  a re a s  o f  n e c r o s i s  w ere  fo u n d  th ro u g h o u t 
b o th  lu n g  s i Pure  c u l t u r e s  o f  a h r e m o ly t ic  s t re p to c o c c u s  
w e re  o b t a i n e d  f  nm  th e s e  n e c r o t ic  a r e a s .
Case 30 i s  a s t r i k i n g  exam p le  o f  th e  a c u te  s e l f - l i m i t e d
pneum on ia  fo l lo w e d  by a l a t e  s e con da l y  i n f e c t i o n  -  an i n i t i a l  
b ro n c h o p n e u m o n ia  l a s t i n g  tw e lv e  days f o l l o w e d  by e i g h t  days 
o f  g e n e r a l  im u ro v e m e n t. On th e  2 3 rd . day a s e c o n d a ry  r i s e  
o f  te m p e ra tu re  o c c u r s  w it h  s ig n s  o f  p l e u r i s y  and a f r e s h  
a r e a  o f  c o n s o l i d a t i o n .  T h e re  a re  no c a t a r r h a l  o r  g e n e r a l  
sym ptoms a s s o c i a t e d  w it h  th e  re c ru d e s c e n c e .
I n o c u la t io n  e x p e r im e n ts  a n d  c u l t u r e s  ta k e n  fro m  th e  lu n g  
p o s t  m ortem  g iv e  a g r o w t h  o f  s t re p to c o c c u s ^  h a e m o ly t ic u s .
A t  a u to p s y  t h e  lu n g s  show e v id e n c e  o f  two d i s t i n c t  p ro c e s s e s  
o f  d i f f e r e n t  d a te s  -  an a c u te  b ro nch o p n e u m o n ia  ( g e n e r a l i z e d )  
a n d  a c h ro n ic  f ib '^ o u s  pneum onia  c o n f i n e d  t o  t h e  l e f t  lo w e r  
l o b e .
G-angrene o f  t h e  lu n g .
Case 2 3 ;  Gassed l 5 t h  M ay.
2 n d . day; S evere  b u r n s ;  s o l i d  w h i t e  oedema i n  p a lp e b r a l  
T i s s u r e  w i t h  s team y c o m e a e .  P a t i e n t  l i e s  p e r f e c t l y  s t i l l  
in  b e d ,  d is l i k i n g  movement a n d r e fu s in g  f o o d .  No c h e s t 
s ig n s  e x c e p t d im in is h e d  a i r  e n t r y  a t  b a s e s .
5 t h  da y .  T o r p id ;  S u its  o n ly  when r a is e d  su d d e n ly  to  th e  
s i t t i n g  p o s i t i o n ;  o th e rw is e  th e  sputum  l i e s  in  th e  m o u th .
C hest s ig n s  o f  a p u r u le n t  b r o n c h i t i s  -  no o b v io u s  c o n s o l id a t io n .  
1 3 t h  day: C h e s t: c o a r s e  r a l e s  and  rh o n c h i in  f r o n t .
“  P o s t e r i o r l y  f a i r h /  g o o d  a i r  e n t r y  a t  b a s e s ,  b ^ t  a n a t c h  o f  
l o u d  b u b b l i n g  sounds  i n  r i g h t  a x i l l a .  Cotigh r e f l e x  a p p a r e n t l y  
l o s t ,  b u t  when p a t i e n t  i s  l a i d  on l i i s  s i d e ,  he e m i t s  r a t h e r  t h a n
e x p e c t o r a t e s  l a r g e  q u a n t i t ie s  o f  i n t e n s e l y  f o u l  y e l lo w is h
b ro w n  suu tum .
P o s t-m o  r te n i ;  S e v e re  b u r n s  o f  f a c e ,  c h e s t ,  b a c k ,  and  g e n i t a l s .
E x t e n s i v e  u l c e r a t i o n  o f  t o n s i l s ,  p h a ry n x , e p i g l o t t i s ,  v o c a l
c o r d s  a n d  l a i y n x .  S u r f a c e s  o f  l a i g e r  b r o n c h i  g a n g r e n o u s .  B o th  
lu n g s  e n t i r e l y  bound  by r e c e n t  a d h e s io n s .  B o th  lu n g s  on 
s e c t io n  show l i t t l e  e ls e  th a n  a n e tw o rk  o f  d i l a t e d  and  
g a n g re n o u s  b r o n c h i .
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8to <Ncr»s lOQ (î ifuauypxj »-iT̂ro.i9dvu»x
</>
C/» t3 ^
. s'^ >. i















CM ^ l^9pvuêfïu»jj W -sumvusdiuax ^ o%
I l l ' l l  I L I l I l l L
tO ' l'̂  kÔ




















§Itot s . too ë rHrHrH 9wdiou9dtu»x
Ik)




s i ss r-4pHrHfZ}9yU0Mliaj[J 9J1̂V̂9dUi9X
rA,
<N o O
o05to ^  -pumvusckuaj
o(Dto If)►o
■ ■ ■ ■ I ■ I I I 1 I » I I I 1 ■ I I I t » I I ■ ' ' I I I I || I « I I 1 t t l  I I I I I I I. I I I 1.1 I , . L i  I I I I I I L I I I I I . I I  I
























% ^  ^
I I I I I I I I I I I I : I I I I I 1 I I r i  I I I
O d̂pvuâpupjj % 9jniv̂3(iui9x




r t f i
T m 9Tf)n
^ o g !<9pvuân̂»jj 00 fo ^
1 . . . t ■ ■ t ■ I I I t I I ■ ■ I I I 1 n  I I ■ ■ ■ « I I ■ :■ ■ « ' ■ « I < 1 ' ' I ' I I I I I 1 » I.J  I I I 1 I I I .1 I I I I l
ui
s
... .... ... i - . " h t f t "
. o.- . . ...j—j~..|—1—— _ . .1...
ui
g
— .... ' '








... M i l - 1-* j : r i
Ul
g
.... .... - • . . J- . - -» * ■ — - ... T T i. 1






1 i 1 !
! i i !
'
.... ... - * , - . J ‘ ’ - " ■ .... ■. ' ---- r . - .
Ul
g
---- _...|.....i... .j..i.. 1 - - ' -




— ..' —i..i..f -f - -;-i..\..;.. ., -, - .... - '
«i»
g
.... ..T "r i .. ..|— "i""i "i..i.. •f..i—! " i - 1 "T—i—i""t—. , -- . ,. - - - * ...J....l.... fj ..I—•j'—t—i—■ ..
Ul
g
.... ..... ..1..j.. «• -f- i..i-j.. ..j—i"-"]-.. ""i'-j- 4"" "4..i..1..t.. • t * "
Ul
g




.... , . . . . . * - ’ - "..i . . — . , J - - .■"i".i"t""i.. . .  . -
'Ê.
g
.... ■ < < - - . —  ». . . .
Ul
g - ..










§ 4  
/  a
%  /  'S'
Ul
g
.... .... - .  1 . " *
(AO- # %: f l i l i
Ul
g








..... • ■ -t * 1 1
—i
I i l l l
- < ■
» - t l i . i — u. sïs} % .%i
.... ....
#
i i M M 1 l ' 1 1 i i i . » _ ... . I r - îr»
%i 1 i 1 •| T T 1 1 1 :
.... i h
T U i l .r 4 t - i i"" i -
J ! ! .... ..



































( 1 2 )
G-RQUP F : CUTANEOUS LESIONS;
Case 51 ; P te .N . D ia g n o s e d  ” la c h ry m a to ry  g a s ” a t  F ie ld  
Am bulance and  o T o th in g  n o t  changed .
2 n d , day; no c o n j u n c t i v i t i s ;  no cough . One v a s t  b u m  a l l
o v e r  b ack  fro m  o c c ip u t  to  lo w e r  b u t to c k s .  P a t ie n t  seemed q u i t e  
c o m fo r ta b le ,  and g e n e ra l c o n d i t io n  re m a in e d  g o od  u n t i l  
5 th  day when th e  b l i s t e r s  chajoged to  s lo u g h s , th e  w h o le  s k in  
began to  r e e l  o f f .  Symptoms o f  s e p t ic  a b s o rp t io n  s e t i n .
Q u ite  s u d d e n ly  a la r g e  am ount o f  b lo o d  and a lb u m in  a n u e a re d
in  th e  u r in e .  T h e re  was n e i t h e r  headache n o r  oedem a, and 
no v o m it in g  u n t i l  th e  1 0 th  day.
On th e  1 0 th  day th e  te m p e ra tu re  f e l l  and th e  p a t ie n t  f e l t  
c o m fo r ta b le .  B u t a t  th e  same t im e  th e  p ^ ls e  became ru n n in g  and
u n c o u n ta b le .  No c h e s t symptoms o r  s ig n s  d e v e lo p e d  a t  any
t im e .  The p a t ie n t  re m a in e d  p e r f e c t l y  c o n s c io u s  and  r a t i o n a l
u n t i l  w i t h i n  an h o u r  o f  d e a th .
P o s t-m o rte m : E yes , p h a ry n x , la r y n x ,  t ra c h e a  and  lu n g s  n o n n a l.
S k in  le s io n s  as^ on d ia g ra m . K id n e y s  -  a c u te  h a e m o rrh a g ic  
n e p h r i t i s .
Case 5 2 : P te .-  M.
2 n d , day: on a d m is s io n  v e ry  c o l la p s e d .  V o m ite d  and became a lm o s t 
p u ls e le s s  two h o u rs  a f t e r  a d m is i io n .
3 r d ,  day: A t ta c k s  o f  fa in tn e s s  and v o m it in g .  No c h e s t s ig n s .
U r in e  c le a r ,
4 th  day;; S l ig h t  im p ro v e m e n t, b u t b u m s  n o t  r e a c t in g .  T ra c e  o f
a lb u m in  in  u r in e ,  and some b lo o d .
5 th  day: S l ig h t  cough and a few  rh o n c h i in  c h e s t.  H e a rt s t i l l
w eak.
6 th  day: U r in e :  much a lb u m in . S e v e ra l s y n c o u a l a t ta c k s  d u r in g
th e  day . A t 5 . SO p .m . v o m ite d  and d ie d  o f  syn co p e .
P o s t-m o rte m : T ra ch e a  m o d e ra te ly  i n je c t e d  b u t no u lc e r a t io n .
Lungs p r a c t i c a l l y  no m a l  (a  few a re a s  o f  c o n s o l id a t io n  fo u n d  
m ic r o s c o p ic a l l y ) .  Ito m a c h  v e ry  a c u te ly  c o n g e s te d , w i t h  
p e te c h ia l  ha em orrhages n e a r  c a rd ia c  end . K id n e y s  -  a c u te  
c o n g e s t io n  o f  g lo m e r u l i .  C h a rts  S3. 34 and 35 a re  exam ples o f  
v e ry  e x te n s iv e  s k in  le s io n s  w i t h o u t  r e s n i r a t o r y  in v o lv e m e n t .
They show w e l l  th e  m ore u n ifo rm  p ro g re s s  and  e v o lu t io n  o f  th e  
s k in  le s io n s  as com pared w i t h  th o s e  o f  th e  r e s p i r a t o r y  t r a c t  -  
th e  a c u te  s ta g e  be tw een  th e  6 th  and  1 0 th  d a y s , a t  th e  t im e  o f  
g r e a t e s t  a b s o rp t io n  fro m  th e  in f e c t e d  s u r fa c e s ;  th e  g ra d u a l 
s te a d y  im p ro v e m e n t; and th e  co m p le te  and f i n a l  s e t t l i n g  o f  
th e  tem ner a tu r e  a b o u t th e  2 1 s t day, when re g e n e ra t io n  o f  th e  
e p i t h e l iu m  has  begun to  make headw ay.
Cases 5 6 , 37 and 38 a re  exam ples o f  s e ve re  and e x te n s iv e  b u m s  
c o m p lic a te d  by r e s p i r a t o r y  in v o lv e m e n t .  In  th e  f i r s t  case (3 6 ) 
t h e /
(1 3 )
th e  c r i t i c a l  s ta g e  o f  th e  B u rn s  ( 6 th  day) p re c e d e d  th e
r e s p i r a t o r y  sym itom s by tw o d ays . A s t r i k i n g  in c re a s e  
in  r e s p i r a t io n s  o c c u rs  o n ly  on th e  8 th  day.
Case 38 i s  p a r t i c u l a r l y  in t e r e s t in g  and d e se rve s  i f u l l e r  
q u o ta t io n  th a n  I  have space to  g iv e ;
P te ,  B . -  a d m it te d  2n d . day; S k in  le s io n s  as on d ia g ra m ,
3 r d ,  day. F lu s h e d  b u t  n o t  c ya n o se d . Sputum d a rk  b ro w n , 
f r o t h y  and b lo Q ld -s ta in e d ,
C h e s t; r h o n c h i a l l  o v e r .  Resonance g o od  in  f r o n t  b u t  
im p a ire d  a t  b o th  b a s e s . F in e  c r e p i t a t io n s  and d im in is h e d  
b r e a th  sounds a t  l e f t  b a s e .
4 th  day. B u m s  n o t r e a c t in g  w e l l .  C o n s o l id a t io n  l e f t  b a se .
H e a rt ; Maximum im p u ls e  5 ^  in c h e s  fro m  m id -s te rn u m  -  s la p p in g  
in  c h a r a c te r .  P r e s y s t o l ic  and s y s t o l i c  mu m u rs  a t  a p e x .
2nd  sound r e d u p l ic a te d  a t  a p e x . Becomes f a i n t  and g id d y  
on s i t t i n g  u p . D e l i r io u s  a t  n ig h t .
8 th  day; G e n e ra l im p ro v e m e n t. P a t ie n t  f e e ls  w e l l  and is  
a b le  to  re a d  p a c e rs ,  w r i t e  l e t t e r s  e tc .  L e f t  base s t i l l  
d u l l ;  b r o n c h ia l  b r e a th in g .
1 2 th  day; Much b e t t e r .  C hest p r a c t i c a l l y  c le a r ;  b u t th re e
la r g e  a re a s  o f  s k in  a re  s t r ip p e d  o f  e o id e rm is  and t h e i r  bases 
a re  s lo u g h y  and  in f e c t e d .
1 5 th  day; S evere  r i g o r :  D yspnoea and  a c u te  r a in  l e f t  s id e .
T e n d e rn e ss  L .  It im b a r r e g io n .  L e u c o c y to s is  4 4 ,0 0 0 ,
1 6 th  day; A n u r ia  and a c u te  head a ch e . H e a r t v e ry  i r r e g l a r .  
T o t a l l y  u n c o n s c io u s  a t  n ig h t  and  one c o n v u ls io n .  B re a th in g  
o f  c h e yn e k to # e s  ty p e .
1 7 th  day; C o n s c io u s ; p a s s e d  a l i t t l e  u r in e  a t  noon -  s o l i d  w i t h  
a ib i in i în .  S eve re  h e a d a ch e . P u p i ls  s m a ll .  
l 8 t h  & 1 9 th  day ; S p re a d in g  c o n s o l id a t io n  l e f t  b a s e ; te n a c io u s  
* r u s t y  »" spu fum . A cu te  p r e c o r d ia l  p a in .
2 0 th  day; S k in  r e g e n e r a t io n  com m encing, b u t  b e d s o re  l e f t  h ip .
P a t ie n t  becom ing  v e ry  t h i n  and  w a s te d . C hest s ig n s  as a b o ve . 
2 1 s t  day; L o u d  b r o n c h ia l  b re a th in g  l e f t  base and  a x i l l a .
P I e u r o - p e r ic a r d ia l  f r i c t i o n ,
2 8 r d  day; M a s s iv e  c o n s o l id a t io n  e x te n d e d  to  l e f t  u p p e r  lo b e .
H e a r t  s u d d e n ly  s lo w e d , p u ls e  'm is s in g *  e v e ry  t h i r d  b e a t .
T o x ic  and d e l i r i o u s .
2 4 th  day ; T o xaem ia ; p ic k in g  a t  b e d c lo th e s .  H ee^es ro u n d  l i p s .
Tongue d r y ,  b row n  and f i s s u r e d .  S ig n s  u n ch a n g e d ,
3 0 th  day; G ra d u a l im p ro ve m e n t in  c h e s t c o n d i t io n  and  b u m s  h e a l in g  
r a p id l y .  S t i l l  a heavy  c lo u d  o f  a lb u m in  in  u r in e .
32nd  day; F r o n ta l  head a ch e . Sudden oedema o f  l e f t  f o o t ,  l e f t  
h a n d , and l e f t  s id e  o f  fa c e .  C h e s t: c o a rse  c r e p i t a t io n s
a l l  o v e r  l e f t  b a c k . H e a r t b e a t f u l l e r  and  s t r o n g e r .
3 9 th  day; G re a t im p ro v e m e n t. B u m s  now h e a le d  and  c h e s t
a lm o s t c le a r .  B u t th e  p a t ie n t  i s  w a s te d  to  a s k e le to n .
4 2nd  -  4 4 th  day; An a t ta c k  o f  I n f lu e n z a .
5 7 t h /
(14)
57th , d a y : T ra n s fe r r e d  t o  E n g la n d  -  w e l l  and c h e e r f u l .
U r in e  c le a r .
5 th  m o n th ; D is c h a rg e d  t o  d u ty  A l .
Case i s  v e r y  s i m i l a r  t o  31 b u t was c o m p lic a te d  b y  e x te n s iv e  
b ro n ch o p n e u m o n ia . The p a t ie n t  d ie d  o f  a c u te  h a e m o rrh a g ic  
n e p h r i t i s .
Ç/'CffV l e v i o n s  ~  Of\SE 3 /
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